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Well work shoulder-to-shoulder with you 
to help bring your ideas to life 


There’s an old axiom: two heads are better than 
one. We go much further than that... we offer 
you the knowledge of our team of nonferrous 
metal experts. Let them assist you with selecting 
the right metal or alloy... with design... testing 
and retesting . . . processing and machining . . . 
in short, everything that’s needed to convert 
your basic idea into a finished product. 


Perhaps you now make a product out of iron 
that would be better if made from bronze. Or 
maybe you could save thousands of dollars by 
switching from steel to aluminum. Or engineer 
greater dimensional stability into your products 
by using an Asarco zinc alloy in place of plastic. 
The point is: Asarco is anxious to work 
shoulder-to-shoulder with you in working out 
your idea —in your plant or our research and 
development laboratories. 

Write us today . . . while that idea is still hot! 
American Smelting and Refining Company, 
Technical Service Department, 120 Broadway, 
New York, N. Y. 10005. 


We benefit, too! There are literally thousands 
of known uses for Asarco’s many nonferrous 
metals, alloys, chemicals and minerals. It’s the 
unknown or undiscovered uses for our products 
that we are seeking at this time. That’s where 
you can help us. 


AMERICAN SMELTING AND REFINING COMPANY asarco 







‘One last word before the meeting- 
don’t forget to stress the fact that 
The First Team is backing us all the way.” 
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The success of an important deal often hinges on the quality of the 
financial support behind it. Whether your company is looking 
for financial assistance — or merely counsel that’s seasoned and 
objective, call in The First Team — the people of The First National 
Bank of Boston and its allied Old Colony Trust Company. 


FIRST 

NATIONAL BANK 

BOSTON 
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In addition to hydroacoustic devices that operate just below the ocean’s surface, Massa has 
introduced a wide range of deep water sonar transducers for use in exploration programs down 
to 20,000 feet. For example, the TR-55B was developed for use in transponder application to 
transmit and receive over the frequency range from 8 kHz to 16 kHz. 


The TR-25C, TR-36D and TR-62 are general purpose transducers capable of generating 
medium power acoustic outputs in the 5-30 kHz region, operating at depths to 2,000 feet. 
Other Massa hydroacoustic devices operate from very low audio and sub-audio frequencies 
for use in acoustic mines to extremely high ultrasonic frequencies for use in detection of 
small objects. 

Massa s specialized capabilities in the design and manufacture of underwater acoustic com¬ 
ponents, equipment and systems are available to government and industry. Write for catalog. 

Equal Opportunity Employer 

MASSA DIVISION 

DYNAMICS CORPORATION OF AMERICA 

280 LINCOLN ST. HINGHAM, MASSACHUSETTS 02043 
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Are we diversified at MELPAR? You bet your life we are. 

Melpar—Now celebrating more than 21 years in space and defense con- 
tinuesjfo expand its own capabilities and offers team members the oppor¬ 
tunity for exciting challenge and advancement in the following areas: 


SPACE SCIENCES-LIFE SCIENCES — 

SPECIAL DETECTION SYSTEMS, BIOLOGICAL and CHEMICAL 
SPECIAL PURPOSE DATA PROCESSING - 
ELECTRONIC WARFARE SYSTEMS - COMMUNICATIONS- 
MICROELECTRONICS — SIMULATION and TRAINING -ASW 


Opportunities exist in the above areas to originate new concepts and advance the state- 
of-the-art in an atmosphere charged with competence and enthusiasm, plus the oppor¬ 
tunity to work with outstanding professional engineers and scientists. 

Melpar's broad activities have created requirements for engineers and scientists with 
degrees in Electrical Engineering, Mechanical Engineering, Physics, Chemistry, Math¬ 
ematics and the Biological Sciences. 

If you have pride in your past accomplishments and concern for those accomplishments 
in the future, we are interested in hearing from you. Tell us about yourself. Write to our 
Professional Employment Manager. 
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the new Capital Beltway, making all areas of Virginia, Maryland and the Nation's Capitol 
just minutes away. 


A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE CO. ▼ 

7721 ARLINGTON BOULEVARD, FALLS CHURCH, VIRGINIA 

(lO miles S.W. of Washington, D.C.) 

An equal opportunity* employer M/F 















Review on Science 


How Much Danger in Space? 

By Robert C. Cowen, ’49 

The tragic loss of the three Apollo 
astronauts focused attention on the 
question of safety in space flight. But 
if you try to assess that question from 
what you read in the press or see and 
hear on television and radio, you 
should be wary. 

Many reporters and commentators 
have presented the dangers of space 
flight in far starker terms than is justi¬ 
fied by anything we know so far. 

For half a decade, the “inevitability” 
of disaster has been stressed. Mal¬ 
functions and other problems of the 
Mercury and Gemini flights were often 
seized upon as signs of extraordinary 
risk. When Colonel Virgil I. Grissom, 
Lieutenant Colonel Edward H. White, 
2d, and Lieutenant Commander Roger 
B. Chaffee died in a flash fire in their 
Apollo 204 spacecraft January 28, 
many reports made the point that the 
“inevitable” had finally happened. 

Obviously, the astronauts are in a 
dangerous profession. But it is not a 
profession which is diaster-prone or, 
to judge from experience to date, in 
which men are running an unusual de¬ 
gree of risk. In fact, as applied to space 
flight, the term risk has a vague mean¬ 
ing. Insurance actuaries calculate the 
risk of driving a car down to the last 
penny of your insurance premium. 
From accident statistics, they know the 
probability of certain types of acci¬ 
dents occurring in specific areas for 
given periods of time. There isn’t an 
actuary who can calculate the risk of 
space flight. We have had far too little 
experience with space for such an 
assessment to be made in statistically 
meaningful terms. 

So far, we have lost six astronauts. 
Three have died in aircraft accidents. 
Now three have died during a ground 
test of their spacecraft. All of the 
astronauts who have gone into space 
have returned safely and in good 
health. The disaster at Launch Com¬ 
plex 34 was akin to the helicopter 
crash during a routine flight in Cali¬ 
fornia that shared the newscast with 
the first report of the Apollo 204 fire. 
That fire was due to equipment mal¬ 
function, human error, or both. The 
cause was not known at this writing. 
But it had nothing to do with the 
"hostile environment of space.” 

It would be foolish to discount the 
possible dangers of space flight. It is 
equally illogical to think that some 
astronauts must sooner or later become 
their victim when no ofle knows how 


well men will cope with them. Astro¬ 
nauts face the same risks as test pilots 
in working with novel equipment in 
new flight regimes. On top of this, they 
face the uncertainties of space. How 
will equipment stand up to weightless¬ 
ness and, where exposed, to the high 
vacuum and temperature extremes of 
space? How will the human system 
adapt to space flight? Are there hazards 
not yet foreseen? 

The most you can say in dealing 
with such ill-defined danger is that we 
must proceed with caution. And this 
is just what NASA has done. 

The situation is like that of the 
atomic energy industry in its early 
years. Here too, men faced ill-defined 
and possibly extraordinary hazards 
They met the challenge by paying 
extraordinary attention to detail, by 
making safety a top-priority objective. 
The result has been the growth of a 
major industry with one of the lowest 
accident rates of any big enterprise. 
Likewise, by extreme care in design, 
manufacture, and testing of equipment 
and in selection and training of per¬ 
sonnel, NASA has maintained a low 
accident rate in manned space flight. 

This aspect of the safety story has 
been poorly reported in the public 
media. I am saying this from the view¬ 
point of a science writer who has 
handled news copy on all of the Ameri¬ 
can space flights and who has covered 
nine of them personally. On every one, 
dangers to the astronauts and the oper¬ 
ational difficulties they encountered 
have been exaggerated in many news 
reports. This has run the gamut from 
outright fabrication of stories to mis¬ 
interpretation of official statements. 
Here are a few examples. 

During one of the Mercury launches, 
the diesel engine that pulled back the 
gantry would not start up for awhile. 
This delayed the launch. A reporter 
near me began speculating that Cubans 
had sabotaged the engine by putting 
sugar in the diesel fuel. Yes, I know it 
was stupid. But he was serious. What 
was more incredible, his speculation 
was sent out in radio newscasts! 

Then there was the trouble with low 
pressure in the Gemini 5 fuel cells. It 
arose soon after launch. There was a 
question for awhile of whether or not 
to continue the mission. But no NASA 
official or fuel-cell expert available 
forecast termination. Yet some com¬ 
mentators assured their audiences that 
the flight was probably a failure. 

As you know, Gemini 5 remained 
in orbit eight days to set a record for 
endurance. Along the way, there were 
other equipment troubles. There were 
questions about hoarseness in an astro¬ 
naut’s voice. All these things were 
minor in the perspective of the con¬ 
tinuing operation of the flight. Yet re¬ 


peatedly newspaper or radio/TV re¬ 
ports said how bad things looked as 
each new problem appeared. 

Then, at the end of the generally 
successful flight, someone asked Flight 
Director Christopher C. Kraft if he 
considered the spacecraft a lemon be¬ 
cause of equipment troubles. Mr. 
Kraft was understandably indignant. 
The question typifies the outlook of 
some of the newsmen who can’t dis¬ 
tinguish between problems with flight- 
test equipment and over-all mission 
success. They also can’t tell the differ¬ 
ence between emergencies with which 
astronauts can cope and real danger 
to astronaut safety. 

Probably the most scary episode in 
orbit was the misfiring of a Gemini 
8 thruster which terminated its flight. 
Yet even here NASA care paid off. 
Quick action by astronauts and ground 
teams stopped the spinning of the craft 
and brought it to a landing near an 
emergency recovery ship. 

Stupidly, NASA at first withheld the 
astronaut voice tapes. A rumor started 
that the voices showed panic. When the 
tapes were finally played, the voices, 
while tense, reflected calm competence. 
Yet the unfounded suspicion that the 
astronauts panicked persists. 

Over the years, this sort of thing 
has built up a conviction among some 
reporters that there are dangers in 
space flight beyond anything that 
NASA will admit. This is partly due to 
the unfamiliarity with technical prob¬ 
lems you would expect in a general 
news reporter. It is also partly due to 
suspicions that NASA officials do not 
always tell the whole truth. While there 
are grounds for this suspicion, it has 
often unbalanced a reporter’s judg¬ 
ment in the question of safety and 
equipment malfunction. 

Then there is the constant expecta¬ 
tion of disaster with which some re¬ 
porters view the space flights. As the 
novelty of orbital flight wore off, a 
number of newsmen told me their 
main reason for covering the flights 
was the possibility of disaster. One 
major foreign wire service, according 
to its representative, was only inter¬ 
ested in this aspect of the later Gemini 
flights. In fact, he felt pressured to 
play up any possibility of trouble. 

By and large, the news coverage of 
our space-flight program has been 
good. But on the subject of safety it 
has fallen down. Individually, many 
reporters and commentators have tried 
to put the safety story into correct 
perspective. Yet, judging from the 

news operation at Houston and Cape 

Kennedy and from what was printed 
and broadcast, the public has been 
given the impression there is more 
specific danger to astronauts than the 
facts warrant. 
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I’ve worked hard for success 
but I’ve never been a slave to my job-- 


says Thomas L. Thorkelson, C.L.U., Santa Ana, California 
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"I’m the kind of guy who likes to be 
independent. That’s what attracted me 
to the insurance business. As a Mass 
Mutual agent I have the freedom I 
crave. I can organize my working hours 
to allow me to spend time with my 
family in our cabin in the High Sierras 
and to accept various speaking engage¬ 
ments across the country. I’m able to 
devote hours each week to serving as a 
bishop in the Mormon church. I have 
time for the Santa Ana Junior Chamber 
of Commerce and our local Boys’ Club, 
and to teach an insurance course at 
Santa Ana College. I’m not a slave to 
my job in any sense of the word. 

"But don’t get me wrong.When I work, 
I work hard. I prefer to see clients 
right here in my office. I’ve found that 
this gives me much more time to be of 
service to them. I feel my first duty is 
to show my clients what life insurance 


can do and how important it is to an 
over-all financial plan. Once this is 
done I help them set up a suitable plan 
to fit their own individual needs. This 
involves more than advising them on 
types and amounts of life insurance. 
Quite often I find this means calling in 
their lawyer to advise them on related 
matters, or suggesting they contact a 
broker about investing extra cash they 
may have on hand." 

Tom Thorkelson is a 1954 Business 
Ad graduate of the University of South¬ 
ern California who has been a Mass 
Mutual agent for seven years. He earned 
the Chartered Life Underwriter Desig¬ 
nation from the American College of 
Life Underwriters during his first three 
years in the business—qualified for the 
industry’s National Quality Award for 
the past three years—has been a mem¬ 
ber of the Million Dollar Round Table 


for the past six years—and is a member 
of our Company’s Inner Circle, the ex¬ 
clusive group of those who place $2 
million or more of new individual life 
insurance in a year. 

He is one of the highly skilled group 
of professionals representing Mass 
Mutual, a Company over a century old, 
with $3 billion in assets. If you’re look¬ 
ing for the kind of freedom in your 
career Mr. Thorkelson has found in his, 
write a personal letter to: Charles H. 
SchaafF, President, Mass Mutual, Spring- 
field, Massachusetts. He is always in¬ 
terested in hearing from a good man. 


MASSACHUSETTS MUTUAL. 
LIFE INSURANCE COMPANY 

SPRINGFIELD MASSACHUSETTS • ORGANIZED 1831 


u 


Some of the Massachusetts Institute of Technology alumni in Massachusetts Mutual service: 

Lyman L. Tremaine, C.L.U., '23, New York 
Harold G. Ingraham, Jr., C.L.U., ’49, Home Office 
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Review on Books 


For the Price of Two 
Bushels of Wheat 

By Joseph Mindel 

In March, 1840, 12,000 Bostonians 
applied for tickets to attend a series of 
lectures on botany offered by the newly 
established Lowell Institute. Since the 
Odeon Theater, where the lectures were 
to be given, seated only 2,000, tickets 
were distributed by drawing lots. Peo¬ 
ple arrived early to get the good seats, 
bringing books, knitting, and sewing to 
pass the time. 

A century and a quarter later what 
event could attract 12,000 citizens of 
Boston? A professional hockey game? 
The Beatles? 

Is the contrast a symbol of decline? 
“Oh, what a fall was there, my coun¬ 
trymen”! 

In The Lowells and Their Institute 
(Atlantic-Little Brown, Boston, 1966, 
202 pp., $5.75) Edward Weeks, for¬ 
mer editor of the Atlantic Monthly, in¬ 
vokes the Puritan heritage and the 
meetinghouse to explain the early pop¬ 
ularity of the lecture. The first pro¬ 
hibited or discouraged theatrical 
performances; the oratory and dispu¬ 
tation of the second provided the emo¬ 
tional outlet of drama. The Lowell In¬ 
stitute, growing out of this background, 
has not only survived the passing of 
eras but has helped to shape their cul¬ 
tural life. 

John Lowell, Jr., who died in 1836, 
bequeathed $250,000 to the founding 
of an institute whose major function 
was to present a series of public lecture 
courses for adult audiences. His 
will contained several unusual provi¬ 
sions. There was to be only one trustee, 
who was empowered to name his suc¬ 
cessor. Ten per cent of the interest on 
the capital was to be reinvested each 
year; through astute management, the 
original sum has increased steadily to a 
market value in 1966 of $8,000,000. 
The money was to be used not for 
buildings, but to secure outstanding 
authorities, not popular speakers, to 
give the lectures. 

There have been four Trustees, all 
Lowells. Mr. Weeks presents brief but 
illuminating portraits of the Trustees, 
describing how each met, inevitably in 
terms of his own tastes, what he con¬ 
sidered to be the needs of his time. All, 
however, maintained the quality of the 
lectures by bringing to the platform the 
best qualified lecturers. 

In the early years, these included 
Charles Lyell on geology, Louis Agas¬ 
siz on comparative embryology, Jared 


Sparks on American history. James 
Russell Lowell on English poetry, and 
Mark Hopkins on theology. Among 
more recent speakers have been Theo¬ 
dore Roosevelt, Justice Oliver Wendell 
Holmes, William James, Bernard de 
Voto, and McGeorge Bundy. Attend¬ 
ance began to fall off at the beginning 
of the Twentieth Century. By the 
1950’s, audiences rarely numbered 
more than 90, although in 1960, 
George F. Kennan's series on Russia 
and the West filled Sanders Theater 
and an overflow hall as well. 

While the lecture courses were of 
primary concern, John Lowell’s be¬ 
quest also suggested that practical 
courses might be provided for artisans 
at a minimal charge, the equivalent of 
“the price of two bushels of wheat.” A 
surprising number of activities, of 
which Mr. Weeks gives detailed ac¬ 
counts, have been based on this pro¬ 
vision of the will. In the last 100 years, 
there have been a drawing school, 
unique in that pupils were required to 
draw from objects in the round, never 
from flat copies; a School of Practical 
Design; evening collegiate courses con¬ 
ducted by M.I.T. professors; a Teach¬ 
ers School of Science; and courses in 
law at the Y.M.C.A., an infant law 
school, from which, according to Mr. 
Weeks, Northeastern grew. 

Practical courses for artisans took 
the form of the School for Industrial 
Foremen, a two-year technical pro¬ 
gram of free courses at M.I.T. Under 
A. Lawrence Lowell, the name was 
changed to its present form, the Low¬ 
ell Institute School. He also established 
the University Extension system at 
Harvard (later extended to include 
neighboring colleges), the cost of 
which was borne by the Lowell Insti¬ 
tute, while students paid a fee of $5 per 
semester, the price of two bushels of 
wheat. 

The act incorporating the Massa¬ 
chusetts Institute of Technology in 
1861 carried the stipulation that a 
guarantee fund of $100,000 be raised 
within one year. There is a legend, Mr. 
Weeks reports, that the first Trustee of 
the Lowell Institute, John Amory Low¬ 
ell, made a substantial contribution out 
of his own pocket. It is a matter of rec¬ 
ord that the Lowell Institute provided 
financial assistance by paying for a se¬ 
ries of free courses at the new institu¬ 
tion of higher learning, as well as by 
renting its new auditorium for the 
Lowell public lectures. When William 
Barton Rogers was elected president of 
M.I.T., John Amory Lowell was the 
first of four vice-presidents. 

The second Trustee, Augustus, was 
a member of the M.I.T. Corporation 
and deeply involved in its affairs. 
Largely for this reason, he was not in¬ 
vited to serve on the Harvard Corpora¬ 


tion as had three generations of 
Lowells before him. His successor, A. 
Lawrence Lowell, succeeded in bridg¬ 
ing the gap by being a member of the 
M.I.T. Corporation while he was a pro¬ 
fessor at Harvard. As president of Har¬ 
vard, he continued earlier efforts to 
merge the two institutions, despite 
strong opposition from alumni and un¬ 
dergraduates. Although for a short 
time a very small number of doctoral 
candidates, Vannevar Bush, T6, among 
them, received their degrees from both 
institutions, the plan was abandoned 
in favor of the present status of friend¬ 
ly, but independent, neighbors sharing 
common interests. 

The tenure of the present Trustee, 
Ralph Lowell, has been marked by im¬ 
portant changes in direction. After 112 
years, the Lowell Institute offered the 
first public lecture by a woman; Ce¬ 
cilia Payne-Gaposchkin spoke on stel¬ 
lar evolution. Of greater significance 
was the launching of educational radio 
and television through WGBH. 

Although Mr. Weeks does not draw 
the conclusion explicitly, it is clear 
from his book that a major reason for 
the decline of the public lecture is sure¬ 
ly the abundance of other opportuni¬ 
ties for education, for intellectual and 
cultural stimulation, that have been 
made available by the Lowells and 
their Institute. 

Descendants of Adam(s) 

John begat John Quincy; and he begat 
Charles Francis; and he begat John 
Quincy and Charles Francis and Henry 
and Brooks; and John Quincy begat 
Abigail. And Abigail Adams Homans 
has written Education by Uncles 
(Houghton Mifflin, Boston, 1966, 149 
pp., $4.00), mainly about Henry and 
Brooks, the best known of her uncles, 
with a brief, affectionate appreciation 
of her father. Not unexpectedly, the 
book reveals more about young Abigail 
growing up in the shadow of several 
illustrious generations than about her 
ostensible subjects. Girlhood recollec¬ 
tions edited with the perspective of age 
emerge with soft edges. Still, they pro¬ 
vide familiar views of men better 
known through their formal appear¬ 
ances. For example, at the family sum¬ 
mer place in Scituate, Uncle Charles 
liked to swim “in a state of nature.” 
Uncle Brooks's wife used to say, “I call 
him Brook because Brooks is plural 
and he is singular.” As for Uncle 
Henry, “he was considered by his ador¬ 
ing nieces as the source of all wisdom.” 
It always astonished Abigail that his 
“critics should make such a circum¬ 
stance of his amiable little foibles, and 
pretenses.” This entertaining little book 
may serve to illustrate why historians, 
like physicians, should not treat their 
own families. 
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‘Professional traveller/' 



You don't have to tell us. 

We already have everything 
set up for you. 

We run American to attract 
the man who does a lot of flying 
(and buys a lot of tickets). 

He’s the reason we introduced 
the DC-3 in the Thirties. 

And the reservations compu¬ 
ter in the Sixties. 


And the stewardess college. 
The fan-jet. Our 7-minute bag¬ 
gage delivery. And in-flight en¬ 
chiladas and other big and little 
nice things. 

Of course, professional travel¬ 
lers come in all sizes and sexes. 
So you may wonder how we can 
tell when you turn up. 

We cheat. 


We assume you’re a profes¬ 
sional traveller the moment your 
Travel Agent books you on 
American. 

American built an airline 
for professional travellers. 

(Andyou’ll love it.) 


American Airlines 
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Review on Education 


Evolution and Revolution 

By Corbin Gwaltney 

Virtually every part of U.S. higher 
education is changing so rapidly these 
days that no portrait painted today can 
be guaranteed to resemble its subject 
tomorrow. 

This is true even of those parts of 
American higher education which for 
generations have shown the fewest 
changes. 

Consider, for example, the nation’s 
Catholic colleges and universities. It 
has long been fashionable among edu¬ 
cators to class the Catholic institutions 
among the most conservative of Amer¬ 
ican centers of higher learning, and 
the classification undoubtedly had 
much basis in fact. 

Traditionally the governing board of 
the typical Catholic college or univer¬ 
sity has been composed entirely of per¬ 
sons of the cloth—members, most of¬ 
ten, of the religious order with which 
the college is affiliated. “Outside” in¬ 
fluences were thus almost nonexistent, 
except as they reached, and filtered 
through, the priests and nuns. 

With seeming suddenness, however, 
all this is in the process of change. For 
example: 

• St. Louis University, a leading Jesuit 
institution, announced recently that on 
June 1 its ownership will be trans¬ 
ferred from the Society of Jesus—13 
of whose members now compose the 
entire membership of the university’s 
governing board—to a new board, the 
majority of whose members (18 of 
28) will be laymen. 

• The University of Notre Dame plans 
to reorganize its board of trustees to 
include laymen as well as the tradi¬ 
tional members of the congregation of 
the Holy Cross. 

• Webster College, an institution for 
girls in a suburb of St. Louis, under¬ 
went the most drastic metamorphosis 
of all. Its president announced that 
the college was severing its ties with 
its founding religious order (the Sisters 
of Loretto), that she herself was leav¬ 
ing the sisterhood, and that the institu¬ 
tion’s affairs would be turned over to a 
board of laymen. 

The Webster College case is regard¬ 
ed by many Catholic educators as ex¬ 
treme, and unlikely to be imitated on 
other campuses. But the movement 
exemplified by the St. Louis University 
and University of Notre Dame actions 
—an unprecedented involvement of 
laymen in the governing of Catholic 
colleges and universities—is expected 
to grow. 


The End of General Education? 

Another sector of U.S. higher educa¬ 
tion in which much soul-searching is 
taking place is that which is conven¬ 
tionally described as the four-year lib¬ 
eral arts colleges. 

A good vantage point for viewing 
the concerns of the liberal arts institu¬ 
tions is the annual meeting of the As¬ 
sociation of American Colleges. This 
year’s meeting revealed the nature of 
the issues before these schools. 

“We must . . . put our minds to 
making the liberal arts a more coher¬ 
ent force in the community,” said one 
speaker, James A. Perkins, President 
of Cornell University. Mr. Perkins 
went on: 

. . The new movement among 
the independent liberal arts colleges 
must be toward the universities. The 
price for the colleges, and perhaps for 
the universities as well, may be some 
loss of independence, but . . . be¬ 
tween sterile independence and mean¬ 
ingful collaboration, there really is no 
choice.” 

At a related meeting, Louis T. Bene- 
zet, President of the Claremont Gradu¬ 
ate School and University Center in 
California, said: 

“It may be time to declare the for¬ 
mal general education movement dead 
in America, to stop bowing to its 
corpse, and to pursue the spirit of 
learning in fresher ways. Mechanical 
general education requirements have 
never really worked; why don’t we ad¬ 
mit it? Requirements to take introduc¬ 
tory courses in all three major divi¬ 
sions were first introduced 60 years 
ago. Students still speak of them as 
something to get over, like a childhood 
disease.” 

Said Mr. Benezet, “It is time to ad¬ 
mit that ‘Bachelor of Arts’ at present 
means little or nothing as a symbol for 
a liberal education. . . . We should 
have a thorough study on the A.B. 
comparable to the historic Flexner re¬ 
port on medical education in the early 
twentieth century.” 

This is candid talk, even for college 
and university presidents. People have 
been tinkering with the so-called “lib¬ 
eral arts” curriculums for years—but 
strong voices now seem to be calling 
for a major overhaul, a proposal essen¬ 
tially without recent precedent. 

Some of the strongest voices, in this 
regard, belong to students. Mr. Bene¬ 
zet took note: 

“Over the past decade, the teachers’ 
war cry has been ‘Excellence!’ This 
cowed the students for a while; but in 
the past two years they have sum¬ 
moned their forces enough to hurl 
back their own rebel yell, likewise con¬ 
sisting of one word and quite worthy 
of the colleges’ consideration: “ ‘Rele¬ 
vance!’ ” 


Multidirectional Change 

The changes are occurring everywhere 
—in the big state and private univer¬ 
sities and in the two-year junior col¬ 
leges, as well as in the four-year in¬ 
stitutions discussed above. Among 
them, America’s colleges and univer¬ 
sities are moving in every direction 
imaginable—including directions that 
appear to be completely opposite to 
one another. 

What are the destinations? What 
will U.S. higher education look like, 
10 or 15 years from now? 

No one could answer these ques¬ 
tions with certainty or precision to¬ 
day, given the changeable nature of 
the higher education system in this 
country. 

Even those who undertake to ana¬ 
lyze the future structure of higher edu¬ 
cation—a necessary if perilous task, 
in order to enable Americans to form 
some idea of what lies ahead—no 
longer dare to make firm projections. 
Recently the Carnegie Foundation for 
the Advancement of Teaching estab¬ 
lished a commission of distinguished 
educators, businessmen, and a former 
governor to conduct a study of where 
higher education is going and of how, 
when it gets there, we Americans can 
manage to pay for it. But Alan Pifer, 
Acting President of the foundation, 
acknowledged at the outset that the 
commission “will have to hypothesize 
not one or two, but a number of dif¬ 
ferent ways in which the nation’s in¬ 
credibly diverse system of higher edu¬ 
cation might develop over the next 
decade or so.” 

The future course is that unchart- 
able. 

A fascinating fact about the whole 
phenomenon of change in U.S. higher 
education is that it is occurring in just 
about every phase of college and uni¬ 
versity life. It pervades the subject 
matter of scholarship as thoroughly as 
it pervades the theories of administra 
tion and governance. It affects the de¬ 
sign of buildings and instruments as 
profoundly as it affects the design of 
curriculums. It involves students and 
professors and administrators and par¬ 
ents and alumni. 

Much of it is a reflection of the in¬ 
numerable changes that are occurring 
throughout the expanding American 
society—urbanization, secularization, 
and scores of nameless forms of rest¬ 
lessness, of striving for improvement 
and even for perfection, of impatience 
with things as they are and of convic¬ 
tion that things can and must be better. 
But much of it is uniquely character¬ 
istic of higher education itself and of 
the colleges’ and universities’ obses¬ 
sion with and ambition for—if you 
will pardon the expression—“excel¬ 
lence.” 
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There’s a World of Challenge 
for You at USM 

The challenge of putting your ideas to work to ensure a better, 
more productive tomorrow. 

Here, where the country started, in a pleasant seaside community 
on the North Shore of Boston, USM engineers, chemists and physi¬ 
cists translate ideas into reality — create mechanical and chemical 
systems used by practically every major industry in the country as 
well as in outer space. 

USM offers rewarding career opportunities within minutes of 
unparalleled facilities for advanced degree work. 

A few of the areas in which broadly-diversified world-wide USM 
is active are illustrated. Ask your Placement Director for more com¬ 
plete information. 


Write James D. Brown, Personnel Manager, Research and Development Center 



Sealants and coatings for 
home and industry. 


Automatic and semi-automatic 
machinery systems for the 
footwear and other major in¬ 
dustries. 


Adhesives and finishes for 


Harmonic Drive units for the 
automotive industry 


Assembling and fastening sys¬ 
tems • 


Mechanical systems for the 
aerospace industry 


I111 


Electronic component insert¬ 
ing systems, precision parts 
and resistor encapsulations. 


Industrial brushes and brush 
like ski-mat surfaces. 


RESEARCH AND DEVELOPMENT CENTER 

United Shoe Machinery Corp. 

BEVERLY, MASSACHUSETTS 


hundreds of industrial appli¬ 


cations. 


An Equal Opportunity Employer M/F 
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Puzzle Corner 


By Allan J. Gottlieb, ’67 

0 1966, Tech Engineering News 

Once again I should like to extend my 
thanks to the many readers who have 
submitted problems and solutions. My 
friends are forever envious of my full 
mailbox. Several of my neighbors—in 
particular John Ross, ’67, and Joel 
Shwimer, ’67—have requested, “Would 
all those girls who send you solutions 
please enclose a recent photograph.” 
John is particularly interested in Anne 
Cohn from Michigan. 

Keep sending your problems and 
solutions to me. Address them to 
Baker 4380, 362 Memorial Drive, 
Cambridge, Massachusetts 02139. 

Problems 

284—Mike Shupp, a former general 
manager of TEN, has posed the follow¬ 
ing problem: 

1 is the smallest integer that is a perfect 
cube, a perfect 4th power, and a perfect 
5th power. What is the next smallest in¬ 
teger with this property? Any number 
raised to the 60th power has the property, 
but surely there is some number smaller 
than 2°°. But I haven’t found it yet. 

294—Milton E. MacGregor, ’07, sub¬ 
mitted the following geometrical puz¬ 
zle: 

Given a circle, Q, with chord AB and C its 
midpoint. Through C draw any two 
chords DE and FG. Form DG and FE in¬ 
tersecting AB at M and N respectively. 



Prove MC = NC. 

30—Here’s one from Paul W. Abra¬ 
hams, ’56: 

Arrange 10 dots on a piece of paper 
("10 points in [0,1] x [0,/]” for you mathy 
types — ed.) in such a way that five line 
segments can be drawn through the dots, 
and each line segment contains exactly 
four dots. No two line segments can be 
colinear. 

Let’s see some cool shapes. 

314—I have been told by several 
freshmen that my problems are too 
easy. Doesn’t that fit the “M.I.T. Fresh¬ 
man” image perfectly? For their bene¬ 
fit (and for any new industrious read¬ 
ers), I shall reprint a problem which 


no one solved when it appeared last 
year in TEN. As an added inducement, 
the first person to submit a correct an¬ 
swer will receive a year’s subscription 
to TEN or Technology Review. This 
problem was submitted by “the little 
guy,” Harvey Friedman (his class 
varies as the 4th power of the current 
humidity). 

Let C be the set of those reals whose base 
3 expansions have no l’s. Can every real 
be expressed as a finite sum of elements 
of C? 

OK, frosh, consider yourselves chal¬ 
lenged. 

32—Roger W. O’Dell, ’68, wants you 
to find x: 



33— Since I have such a lovely back¬ 
log of problems (keep ’em coming) I 
will dispense with the Speed Depart¬ 
ment and print two more regular prob¬ 
lems. The first is from David W. 
Drumm: 

What is the least number of queens that 
can be placed on a chessboard in a man¬ 
ner such that any additional queen would 
result in three being lined up? 

Dave advises me to print any solution 
with fewer than 14 queens. So be it. 

34— The final problem is from Richard 
Bator, ’65: 

You sit south and must make 7 spades. 
West’s opening lead is the king of clubs. 
How do you play the hand given the fol¬ 
lowing distribution? 

North (dummy) 

A A K Q J 
¥ A Q 8 

♦ Q J 10 9 8 7 

* — 

West East 

4» 5 4 3 2 Immaterial 

¥ K J 10 9 7 6 

♦ — 

* K Q J 

South (declarer) 

A 10 9 8 7 6 

¥ — 

♦ A K 

A A 10 9 8 7 6 

At first it looks like you have it off the 
top. But when you start playing you 
realize that all vital transportation is 
missing. Then you think there is no 
solution. But there is! 

Solutions 

15—Place 7 unbent cigarettes such that 
each one is touching the other 6. 

The Green Phantom sent in a beautiful 


full-scale model. Thanks, G.F., your 
Gauloises masterpiece is now one of my 
prized possessions. A drawing came 
from Eric Rosenthal, and George L. 
Downie, ’51, sent the drawing repro¬ 
duced here: 



This problem was also solved by Mur¬ 
ray E. Denofsky of Project MAC. 

164—Prove that none of the Platonic 
solids may be dissected into another 
(two-page proof). 

Mark H. Yu, ’70, sent in a published 
solution. 


174—Prove that RD- — RC 2 = PB 2 — 
PA'. 



AD intersect at Q. 

Douglas Hoylman, ’64, sent in the fol¬ 
lowing solution. 

Let r - small radius = CQ — PQ = EM) 

Let s = large radius = AQ — RQ = BQ 

Let w =; angle RQD 

Let x = angle RQC 

Let y = angle PQB 

Let z = angle PQA 

Applying the law of cosines: 

to triangle RQD: RD = r + s' J — 2rs cosw 

to triangle RQC^C^F-l-s 2 —2rs cos x 

to triangle PQB: PIT = r 3 + s 3 — 2rs cos y 

to triangle PQA: PA 2 = r 3 + s" — 2rs cos z 

Hence RD~ — RC 2 = 2rs (cos x — cos w) 

and PB’ — PA 2 = 2rs (cos z — cos y). 

But w + z = x-|-y = ir; 

hence cos w = — cos z and cos x = — cos y, 

so cos x — cos w = cos z — cos y; 

therefore RD 2 - RC 2 = PB 2 - FA 3 . 

Mark Yu and Claire Parkinson (Wellesley 
’70) also sent in solutions, and I have a 
beautiful and comprehensive proof from 
Helen Means. 

184—Evaluate in five seconds or less: 
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Only 

Silent Hoist 
makes the 
machines 
that match 
your job 

exactl y. 


This special SILENT HOIST Mill 
Truck for furnace charging is one 
example. Starting with a standard 
SILENT HOIST 100,000 lbs. Mill 
Truck, SILENT HOIST engineers 
custom designed it for this special 
furnace-charging application. The 
result was a machine incorporating 
the finest quality components, 
designed for dependable high-cycle 
performance under extremely 
adverse conditions. The fully 
enclosed, dust and dirt-free apron 
rotator includes positive hydraulic 
gear drive and heavy-duty 
roller bearing support . .. rugged 
high-performance design features 
typical of SILENT HOIST 
equipment. Standard and custom 
designed SILENT HOIST Mill 
Trucks are now in use by America’s 
leading corporations. When 
considering heavy-duty material 
handling equipment, let SILENT 
HOIST give you complete 
information on the standard or 
custom designed machine that 
meets your needs exactl y. 




MILLTRUCK 

Send for bulletin #107 



Standard SILENT HOIST MILL TRUCKS are available in standup and sitdown 
models with rams or fork tines. Ten models from 10,000 lbs. to 100,000 lbs. 
capacity all feature planetary axle, automatic transmission, power steering, short 
turning radius and narrow width. Gasoline, diesel or LPG power is available. 


SILENT HOIST & CRANE CO. 

Pioneer manufacturers of heavy-duty materials handling equipment. 



LIFTRUK LIFT-O-KRANE KRANE KAR MILL TRUCK 

3 tons to 50 tons Bulletin #105 180° and 360“ swing Bulletin #107 

Bulletin #100 Bulletin #79 


STRAD-KRANE 
Bulletin ST 


Puzzle Corner 


smJ-l 25 cosh (In 3) J*' m x dX 

I ( cosh 2 ( x 4 2 ) sin x 3 )* * 

If / In < ♦ In 2x e * - 1 )* + 2 5 

-e** jf \ y 3 + 3 >Uy - e ' ta <I/l> 


Alas, this one slipped by the “old pro” 
himself. Yes, Virginia, problem 18 was 
trivial with 0 the obvious answer. As 
expected, the insults poured in. Here 
are a few: 

Dear Mr. Gottlieb: 

Did you really take my problem seri¬ 
ously? How many readers noticed that 
even though I wrote a triple integral, I 
only wrote one differential to integrate 
over? That was my mistake. 

Once that is corrected, there are two 
solutions to the problem. The classic 
solution that any 18.01 dropout can see is 
that 

2r 

sin x dx = — e' 1 ”^ = —2, 

from which it can be seen that the integral 
must be 0. A new solution has just been 
brought to my attention: Any integral of 
that complexity must equal 0, because no 
one would have the patience to actually 
work something like that. 

Mark B. Pelcovits, ’70 
East Campus 



Dear Mr. Gottlieb: 

I suggest that the problem was sub¬ 
mitted as a test more of your intelligence 
than the reader’s. Since one quickly no¬ 
tices: 

2ir 



everything disappears and = 0 is answer. 

Hereafter publish only useful problems, 
please. 

Charles Dorian, '68 
Student House 

First of all the limits are not equal to 
2, as Mr. Pelcovits has pointed out. 
Second, why don’t you answer only 
useful problems. 

Also solved by Leo G. Chouninard, 
’70, David W. Thiel, ’70, Robert A. 
Parker, ’70, Kyoichi Haruta, ’63, Mark 
H. Yu, ’70, Paul Schweitzer, ’61, and 
Miss Parkinson. 

22—Let (a „) be a non-empty set of 
reals. Define the distance set of (a „ ) 
to be (b such that b = a«-a T ). What 
can be said about distance sets (meas¬ 
ure, open, closed, connected, etc.)? In 
particular, what are some necessary 
and/or sufficient conditions for a set 
A to be the distance set of any set. For 
example, A must contain 0 and A 
cannot be (0,1,3). 
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Despite the fact that I offered a free 
subscription to Tech Engineering News 
for the best solution to this problem, 
I did not receive any solutions. Now 
the offer is extended, and the prize be¬ 
comes the reader’s choice of free sub¬ 
scriptions to TEN or Technology Re¬ 
view. 

Mr. Hoylman, who is now going for 
a Ph.D. in mathematics at the Univer¬ 
sity of Arizona, writes: 

Dear Mr. Gottlieb: 

The distance set puzzle as given in the 
November Technology Review is the sort 
of thing that I can’t stop working on once 
I get started. I was able to prove the fol¬ 
lowing results: (dA is the distance set of 
A). 

If A is open, connected, bounded, or 
compact, then so is dA, but if A is closed, 
dA need not be closed. 

If A is infinite, the cardinality of dA is 
equal to that of A. 

If A has n elements and dA has m ele¬ 
ments, then 2n — 1 < m < n(n — 1) + 
1, and these are the best possible bounds. 

A = dA if A is a subgroup of the ad¬ 
ditive group of real numbers. 

There is a set of Lebesgue measure 
zero whose distance set is the entire real 
line. 

You probably are already familiar with 
most of these properties, but if any are 
new to you let me know and I’ll write up 
a proof. The one thing I did not succeed 
in doing was to find a necessary and suf¬ 
ficient condition that a set be the distance 
set of some set (though there is the neces¬ 
sary, but very insufficient, condition that 
the set contain 0 and be symmetric about 
it, and the sufficient, but quite unnecessary, 
condition that the set be a subgroup of 
the reals). From the above results it 
doesn’t seem possible to characterize it 
by cardinality, measure, or topological or 
algebraic properties. 

Thank you, Doug, and good luck at 
Arizona. This problem first appeared 
in Tech Engineering News for April, 
1966, and found no solution. We re¬ 
printed it again this fall, offering a free 
subscription to either Tech Engineer¬ 
ing News or Technology Review for a 
solution. So let me know if you want 
your free one-year subscription to be 
for TEN or TR. I am sorry but I have 
no similar arrangements with Playboy. 
I would be very happy to receive your 
proofs, and will print all that space 
permits. 

Due to deadline variations and space 
limitations over which I have no con¬ 
trol, many readers did not receive cred¬ 
it for successful solutions. Although I 
doubt that anyone really would be 
heartbroken if his name did not appear, 
I consider myself morally obliged to 
give credit where credit is due. 

These people sent in solutions to the 
problems indicated: 

1. Douglas K. Severn, ’23, Douglas 
King, and Elizabeth Cox Worden, 
daughter of Edwin S. Worden, ’31. 

2. David W. Drumm, ’68, Martin Lan¬ 


dau, Frank R. Hanawalts, ’54, (Penn¬ 
sylvania State University), Steven 
Raneri, Mr. Severn, and Mr. King. 

4. Douglas Hoylman, ’64, Mr. Severn, 
Mr. King, and Mr. Landau. 

5. George Schnitzler, ’21, Milton E. 
MacGregor, ’07, Mr. King, and Mr. 
Severn. 

6. Mr. King and Mr. Severn. 

7. Mr. Landau, Mr. King, and Mr. 
Severn. 

8. Robert G. McKean, ’64, and Mr. 
Hoylman. 

9. Mr. McKean, Mr. Hoylman, Mr. 
Landau, and Mr. Severn. 

10. John Joseph, David C. Lukens, ’57, 
Mr. McKean, Mr. Landau, and Mr. 
Severn. 

11. Captain John Woolston, ’44, Mr. 
McKean, Mr. Landau, and Mr. Hoyl¬ 
man. 

12. Captain Woolston, Mr. McKean, 
Mr. Landau, Mr. Hoylman, Mr. Jo¬ 
seph, Mr. Drumm, Mr. Severn, Hubert 
duB. Lewis, ’37, Gardner Perry 3rd, 
’61, Mark Pfeil, John Newbegin, ’34, 
Eugene F. Kelly, ’54, Joseph N. Feil, 
’60, Stanley A. Horowitz, ’66, Anne 
Harris Cohn, ’67 (University of Michi¬ 
gan), Alexis Ostapenko, Martha C. 
Morrison (daughter of Samuel G. Mor¬ 
rison, ’44), Russell A. Nahigian, ’57, 
Alexander F. Robb, ’41, Paul Siegel 
(son of Professor Abraham J. Siegel), 
John Fielding, Donald F. deRegnier, 
’60, Earl J. Rogers, ’59, and Richard 
Bator, ’65. 

13. Mr. Joseph, Mr. Bator, Mr. Mc¬ 
Kean, Mr. Hoylman, and Mr. Severn. 

14. Frank G. Smith, ’ll, Thomas S. 
Fulmer, ’61, Captain Woolston, Mr. 
Joseph, Mr. McKean, Mr. Hoylman, 
Mr. deRegnier, Mr. Feil, and Miss 
Morrison. 


Letters on Review 


Prime Mover 

To the Editor: 

The article on Sensory Aids in the 
December Review is excellent—as his¬ 
tory and as a resume of current work. 

I hope you’ll pardon a bit of per¬ 
sonal pique, if, as the prime mover now 
six years of the Mechanical Engineer¬ 
ing Sensory Aids group, the proposer, 
first year principal investigator, and 
currently Steering Committee Chair¬ 
man of the Center for Sensory Aids 
Evaluation and Development, and 
Chairman of the Subcommittee on 
Sensory Aids of the National Academy 
of Sciences-National Research Council, 
I felt somewhat left out. 

Robert W. Mann, ’50 
M.I.T., Cambridge, Mass. 02139 
The apologies are all due from Tech¬ 
nology Review. — Ed. 


KULITE 

METALLURGY 

Tungsten, molybdenum, co¬ 
balt, special alloys — fabrica¬ 
tions. “HI-DENS” tungsten 
alloys — for counterweights 
and shielding. 

SOLID STATE SENSORS 

Semiconductor strain gages, 
integral silicon force sensors 
and temperature sensors for 
measurement and control 
applications. 

Anthony D. Kurtz, 1951 

Ronald A. Kurtz, 1954 


(Kulite Semiconductor Products, Inc., 
Kulite Tungsten Co., Inc.) 

1030 Hoyt Avenue, Ridgefield, N. J. 


W.J. 


The Ullmann Research 
Center for Health 
Sciences, Albert Einstein 
College of Medicine of 
Yeshiva University. 

Kiesler A Bartos 


Unusual Buildings 

The buildings we construct for our 
clients often follow conventional pat¬ 
terns, but we are frequently called 
upon for the unusual . . . for instance 
the many-sided Ullmann Research 
building. 

Our experience over a 50-year period 
has been so varied that we are able to 
take in stride the most complex or un¬ 
usual construction requirements. 

W. J. BARNEY CORPORATION 

Founded 1917 

INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 

Alfred T. Glassott, '20, President 
Robert F. Lathlaen, '46, Vice President 


BUILT BY 

CORP. 


Architects 
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EMR looks for professional people who want to realize their full potential in 
the engineering arts. Experience, ability, ambition and creative imagination 
are the basic assets considered for the rewarding and fascinating positions 
open to qualified personnel who are interested in becoming associated with 
the nation’s technical leader in telemetry. □ EMR’s own most important assets 
are the quality and industry of the people who constitute its professional and 
supporting staff. By giving maximum responsibility with recognition for 
accomplishment, EMR has an environment in which professional personnel 
can realize their full creative ability. □ Investigate these current professional 
openings: Logic Design, Telemetry Systems, Circuit Design, Systems Appli¬ 
cations, Reliability, and Product Development. Send your complete resume 
to: J. B. Appledorn, Professional Staffing, Electro-Mechanical Research, 
Inc., Box 3041, Sarasota, Florida 33578. An equal opportunity employer. □ 


TELEMETRY DIVISION 















A post-graduate course 
in money-making 


Some people think of Digital Equipment as a manu¬ 
facturer of digital computers and modules for the uni¬ 
versity and scientific community exclusively. They're 
wrong. 

Since the PDP-8/S was introduced in August of 1966, 
more than 300 such machines have been sold to be 
part of other people's money-making devices — blood 
analyzers, X-ray diffractometers, spectrum analyzers, 
batch controllers for cookie baking. One pipeline man¬ 
ufacturer ordered 25 PDP-8/S computers just to log 
data. (PDP-8/S is the world’s first under-$10,000 
computer.) 

For bigger, faster problems, the bigger, faster PDP-8 


has been incorporated into money-making automatic 
transistor check out equipment, petroleum controllers, 
thickness testers for rolled steel. (PDP-8 costs $18,000.) 
PDP-9 is bigger yet. 

And modules. We sell more digital logic circuit mod¬ 
ules to manufacturers who resell them as part of their 
instruments and systems than to all our university 
customers combined. 

So we're very big in the universities. True. 

But if you make instruments or systems (and particu¬ 
larly if you sell these instruments to the scientific 
disciplines) maybe you should discover us. Before we 
get too well known. 



COMPUTERS • MODULES 


DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 • Cambridge, Mass. • New Haven • Washington, D.C • Parsippany, 
NJ. • Rochester, N.Y. • Philadelphia • Huntsville • Pittsburgh • Chicago • Denver-Ann Arbor‘Houston • Los Angeles • Palo Alto • Seattle • Carleton Place and Toronto, 
Ont. • Reading, England • Paris. France • Munich and Cologne, Germany • Sydney and West Perth, Australia • Modules distributed also through Allied Radio 



Molecular Biology 
and the Future of Man 

New understanding of the basis of life is 
increasing man’s well-being, but it 
confronts him with ethical problems 

By Irwin W. Sizer 


The molecular biologist tries to explain the properties 
of living organisms by isolating and determining the 
structure and function of individual molecules of the 
cell. The arrangement of certain macromolecules such 
as polysaccharides, lipids, proteins, and nucleic acids 
into functional structures, known as micro-organelles, 
which are visible under the electron microscope, is of 
special interest, since this provides vital information 
concerning the way in which these molecules can co¬ 
operate to bring about the biochemical reactions pecu¬ 
liar to life itself. The figure on page 17, which shows a 
typical cell as visualized with the electron microscope, 
indicates these organelles. 

In this article I shall pay special attention to the 
mitochondrion, the energy source of the cell, the chromo¬ 
somes, where nucleic acids (DNA and RNA) are manu¬ 
factured, and the ribosomes, the sites where proteins and 
enzymes are produced. The enzymes in turn are respon¬ 
sible for the metabolism of carbohydrates, fats, proteins, 
etc., which characterizes living organisms. 

Of paramount importance in the living organism are 
the giant molecules of protein and nucleic acid which 
constitute the cellular machinery. Most of the proteins 
have molecular weights of 10,000 to 200,000 and are in 
fact biocatalysts, or enzymes, which bring about all the 
chemical reactions characteristic of living organisms. 

The fuels which operate the cell machine are mole¬ 
cules of sugar, fat, and amino acid which burn with oxy¬ 
gen in the enzymatic cell furnace, the mitochondrion, to 
yield energy and waste products. The energy derived 
when food burns in this way is stored in a chemical bank 
whose coinage is called ATP (adenosine triphosphate). 
Whenever energy is needed for synthesis, muscle con¬ 
traction, cell division, etc., it is paid for with ATP cur¬ 
rency. 

Enzyme proteins are obviously key molecular cata¬ 
lysts concerned with cell metabolism and participate in 
all the attributes which distinguish the quick from the 
dead and inanimate world. It is therefore crucial that we 
understand how 20 different amino acids are linked 
together into long polypeptide chains which are wrapped 
up into a ball to form a large protein molecule, or enzyme 
(see figure on page 18). When the ball is unwound 
(denatured) the biological activity of the molecule is 
destroyed. A special part of the protein surface made 
up of only a few very special amino acids is the active 
site (shown as the area within the circle in the figure), 
the business end of the molecule responsible for catalysis. 
Often attached to this active center of the enzyme is a 
metal atom or a co-enzyme containing a vitamin. Clearly 
the metal or the vitamin on the active site plays a vital 
role in the enzyme-catalyzed reaction and hence the 
active site could be the Achilles’ heel whereby the sci¬ 
entist might control enzyme action within the living or¬ 
ganism. Chemicals, hormones, poisons, and drugs which 
combine with the enzyme can drastically influence its 
activity and hence change its role in cell metabolism; 
using the appropriate agent, the scientist might produce 
a specific influence on the cell. 
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The Code of Life 

Another mechanism for regulating the chemistry of the 
cell makes use of the system which controls the amount 
of an enzyme manufactured to catalyze a given chemical 
reaction. The engineer who put together the first living 
cell had this in mind when he placed nucleic acids 
(DNA and RNA) in the genes of the nucleus and in the 
ribosomes of the cytoplasm to determine which protein 
or enzyme would be synthesized in what amount at any 
given moment in the life history of the cell. 

DNA constitutes the hereditary material located in 
the genes of the chromosomes in the nucleus of the cell. 
By duplicating itself when the cell divides, DNA makes 
available the store of genetic information for the next 
generation. This information is coded in the special ar¬ 
rangement of the four basic building blocks known as 
nucleotides, arranged in a unique sequence along the 
DNA polymer which has a molecular weight of a million 
or more. Each nucleotide is made up of a base—adenine, 
guanine, cytosine, or thymine—attached to a sugar 
(deoxyribose) and phosphate; the phosphate group 
links one nucleotide to the next. 

DNA molecules are arranged in pairs twisted around 
each other to form a double helix. During cell division 
the partners of the pair separate and each reproduces 
an exact duplicate of itself. Each DNA molecule or gene 
contains a blueprint (determined by the linear order of 
the four bases) for constructing a specific protein out of 
some 2,000 which occur in a bacterium or a man. The 
message of the DNA is ‘read’ and transcribed with the 
co-operation of specific enzymes to form a very similar 
molecule of messenger RNA. This messenger proceeds 
from the cell’s nucleus to the cytoplasm where it becomes 
attached to the ribosome, the protein manufacturing 
plant of the cell. 

Another type of nucleic acid, called transfer RNA, 
picks up amino acids from the cytoplasm and carries 
them to the ribosome; there they are assembled into 
polypeptide chains which are then rolled up into globular 
proteins. The precise ordering of the 20 different amino 
acids along the chain results from the translation of the 
blueprint (coded by the proper sequence of three of the 
four nucleotides) represented by the specific messenger 
RNA. The ribosome is so versatile that it can synthesize 
any one of hundreds of different proteins given a proper 
supply of amino acids and the correct RNA blueprint 
to transcribe. 

With this picture of protein biosynthesis before us, it 
immediately becomes apparent that the control of pro¬ 
tein synthesis must be critically important to the cell. 
Regulation or interference is possible at every step, from 
the DNA in the chromosome to the release of new pro¬ 
tein molecules from the ribosome. These protein mole¬ 
cules, functioning as enzyme catalysts for all reactions 
of life, are in turn subject to activation and inhibition. 
Hence we see that at the heart of the living cell is an 
elaborate ultrastructure which provides for the forma¬ 
tion and function of enzymes and nucleic acids. Now 
that a major breakthrough has been made in our knowl¬ 
edge of how these macromolecules operate in the living 
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Stylized diagram of a typical cell, as seen under the electron 
microscope. To the molecular biologist, three of the most im¬ 
portant constituents of the cell are the mitochondria, which 
produce the cell’s energy, the chromosomes, in which the 
nucleic acids DNA and RNA are produced, and the ribosomes, 
where proteins and enzymes are synthesized. 
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Protein molecule consists of long chains of assorted amino acids 
wrapped up into a ball. The part of the molecule responsible 
for catalyzing reactions inside the cell is known as the active 
site (indicated by the area inside the circle). By attaching chemi¬ 
cals, hormones, poisons or drugs to this site, the molecular 
biologist can drastically influence reactions in the cell. 



Typical virus particle, such as the polio virus, consists of nucleic 
acid inside a shell of protein. Research into polio at the molecu¬ 
lar level has so far failed to produce a cure for the disease; 
however, the work of unraveling the structure has given rise to 
forms of the virus which produce immunity to the disease. 


cell, it is possible to influence this delicately balanced 
machine for our own purposes, whether it be preventing 
and curing disease, destroying crops, polluting the en¬ 
vironment, or slaughtering our fellow man. 

Genetic Defects at the Molecular Level 

What a few macromolecules might be doing in a particu¬ 
lar type of cell in the body would seem to have little, if 
any, relevance to the well-being of man. But on the con¬ 
trary, evidence has accumulated that it is of critical im¬ 
portance. For example, hemoglobin, which transports 
oxygen in the blood stream, is assembled from amino 
acids by cells in the bone marrow into a large protein of 
molecular weight 68,000. This protein contains four 
iron heme groups to which the oxygen is attached. The 
20 different amino acids of hemoglobin are arranged 
very precisely into four polypeptide chains, each of 
which contains some 130 or more amino acids. A spe¬ 
cial DNA molecule in the chromosome which contains 
the proper blueprint for hemoglobin insures their cor¬ 
rect sequence. 

In the hereditary disease, sickle-cell anemia, a mu¬ 
tated DNA causes the production of an abnormal hemo¬ 
globin molecule which cannot function properly. Hence 
an individual who inherits two traits—one from each 
parent—for this anemia is unable to transport oxygen 
and dies of the disease. Professor Vernon Ingram has 
spent years analyzing normal and sickle-cell anemia 
hemoglobin and has concluded that the molecules differ 
only by the substitution of the single amino acid, valine, 
for glutamic acid in the peptide chain! The substitution 
of Val for Glu was, in turn, caused by a change in the 
chromosome of one codon (a set of three nucleotides 
which codes for a particular amino acid) in the DNA 
for hemoglobin. Since such a miniscule change in a huge 
molecule can be lethal to man, it is clear that the struc¬ 
ture and function of a single macromolecule can be cru¬ 
cially significant in the physiology of the body. 

Examples of genetic disease at the molecular level 
are becoming more numerous as molecular biologists 
and medical researchers combine forces. Although such 
genetic defects are incurable, we are not always power¬ 
less to relieve the symptoms. The hereditary disease 
phenylketonuria (PKU) provides one example of this. 
In this disease, particular ketone molecules, often col¬ 
ored, appear in the urine. The defect is accompanied by 
severe mental retardation and the sufferer is usually an 
idiot. 

Biochemists have shown that in this disease the amino 
acid, phenylalanine, is not properly metabolized be¬ 
cause one oxidizing enzyme, called a hydroxylase, is 
lacking; this, in turn stems from the presence of a defec¬ 
tive DNA for its synthesis. Hence toxic waste products 
(phenylketone bodies) are produced from phenylala¬ 
nine, which cause irreversible damage to the brain. It 
has been found that if phenylalanine is drastically re¬ 
duced in the diet of the newborn these abnormal products 
are not produced and the developing child has an I.Q. 
in the normal range. However, this defect must be dis- 
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covered at birth, since phenylalanine toxic products 
permanently affect the nervous system. So rapid are the 
applications of research to the needs of mankind that 
now, a few years after the discovery of these facts, every 
progressive hospital in the country tests newborn infants 
for this genetic disease, and modifies the diet at once if 
phenylketonuria is discovered. The DNA defect remains 
unaltered, however, to reappear in the next generation. 

As a result of this medical progress, society is faced 
with the agonizing decision as to whether or not individ¬ 
uals with serious genetic defects should be permitted to 
have children. Obviously the approach should be 
through education, which would discourage responsible 
people from having children when the odds strongly 
favor the prospect of seriously abnormal offspring. 


Four basic building blocks of DNA, the hereditary material 
of the cell. The special sequence of the four bases adenine, 
guanine, cytosine and thymine along the DNA chain is the 
blueprint for a specific protein, and so determines the nature of 
the cell. 


Prevention and Cure of Disease 

I shall cite only a few examples of the prevention and 
cure of disease to illustrate the power of molecular bi¬ 
ology. Often the initial basic work involves an attempt 
to understand the mechanism whereby molecules play a 
role in the living cell and bears no relation whatever to 
possible medical applications. Such was the case with 
transaminase (glutamic-aspartic), an enzyme isolated 
from the heart and found to be concerned with the me¬ 
tabolism of amino acids. Our group at M.I.T., after 
several years of work extracting many hundreds of pig 
hearts, was successful in obtaining this enzyme in a very 
pure form. We found that each transaminase molecule, 
of molecular weight 110,000, contained two molecules of 
vitamin B„, in the form of pyridoxal phosphate, attached 
to the protein part of the enzyme. Owing to the presence 
of the vitamin this enzyme is pale yellow and a change 
in color can be used as an index of the effect of various 
chemicals upon its catalytic activity. Among many in¬ 
hibitors we investigated using this color change was the 
drug isoniazid. This combines with the vitamin B> and 
thereby destroys the enzyme. 

Other laboratories then proceeded to see whether or 
not this drug could inhibit transaminase (or other B,, 
enzymes) in bacteria. Tuberculosis bacillus was found 
to be especially sensitive and in tests on animals isoni¬ 
azid was found to have a fairly low toxicity. When tried 
out on tuberculosis patients it turned out that isoniazid 
produced almost miraculous cures. Isoniazid (along 
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Start of the population prob¬ 
lem (left): one of the five 
human sperm is about to 
fertilize an ovum. Research 
in molecular biology con¬ 
tributes to alleviating over¬ 
population by producing 
contraceptives. 


Pollution of the air, the 
land, and waters increasingly 
threatens the quality of our 
environment (right). Many 
pollutants produce their toxic 
effects by interfering with 
the cellular machinery at a 
molecular level. 


with related drugs) is so successful in fact that many 
tuberculosis sanitoria in business for decades have had 
to close their doors for lack'of patients. 

The solution to the problem of disease can come from 
prevention as well as cure, as in the case of poliomye¬ 
litis. The long and arduous research on polio is negative 
so far as finding a cure for the disease is concerned. 
However, isolation of the polio virus from the brain of 
infected monkeys, followed by growth of the virus on a 
tissue culture of monkey kidney cells led to the final 
preparation of the virus in pure form in large amounts, 
and the determination of its protein and nucleic acid 
structure. Dr. J. Salk then embalmed the virus with 
formaldehyde to form a dead virus which was still able 
to produce immunity. A little later, Dr. A. Sabin dis¬ 
covered a weak strain of live virus which could immunize 
against polio without causing the disease. 

Chemotherapeutic agents such as sulfa drugs and anti¬ 
biotics have been found to be effective against bacterial 
disease because of their ability to block essential enzymes 
or to inhibit the DNA-RNA machine required for syn¬ 
thesizing such enzymes. Some drugs which interfere-with 
the biosynthesis and metabolism of DNA and RNA have 
proven invaluable in the treatment of certain types of 
cancer. The original breakthrough came when Dr. Sid¬ 
ney Farber used the anti-folic acid drugs, aminopterin 
and amethoptcrin (methotrexate), to treat childhood 
leukemia, at the Children’s Hospital in Boston. Al¬ 
though these drugs did not cure the cancer, they held it 


in check and opened the way for tests of chemicals de¬ 
signed as antivitamins and antimetabolites to be used to 
“throw a monkey wrench” into the vital machinery of 
the cancer cell. 

Each year thousands of such chemicals are synthe¬ 
sized by industry and universities, tested on enzyme 
systems, then on bacteria, tissue culture of cancer cells, 
animals, and finally on human patients dying of cancer. 
From this search, costing over 100 million dollars each 
year, may come one or two drugs to be added to the 
armory against cancer and many other diseases. 

Unfortunately none of these chemotherapeutic agents 
has been effective in the cure of virus disease, including 
the common cold and influenza. Just available to physi¬ 
cians, however, is the first anti-viral agent, amantadine 
hydrochloride (Symmetrel) developed by the du Pont 
company, after many tests on virus-infected tissue cul¬ 
tures. This amazing drug is effective against Asian 
tlu (influenza A), and perhaps certain other viruses. It 
appears to owe its effectiveness to its ability to interfere 
with the penetration of the virus through the plasma 
membrane into living cells. In view of this general mech¬ 
anism for closing the door of the cell to viruses, Sym¬ 
metrel and related drugs may find use in the treatment 
of other virus diseases, such as German measles, etc. 

I could describe many more equally remarkable ex¬ 
amples of current advances in the prevention and cure 
of diseases of the heart, blood vessels, kidney, brain, 
liver, etc. It is already clear, however, that progress 
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in solving the “sweet mystery of life” at the molec¬ 
ular level is rapidly resulting in applications to the 
prevention and cure of disease not only of man but of 
animals and plants as well. In no small measure, ad¬ 
vances in agriculture, food, and nutrition have stemmed 
from our knowledge of the innermost workings of the 
living cell as determined by molecular activity. It is 
equally certain that molecular biology has contributed 
to the production of a healthier, more long-lived man 
who, in theory at least, might become a more produc¬ 
tive and happier individual than his ancestors. 

New Problems for Mankind 

In some ways applications of molecular biology to medi¬ 
cal advances have succeeded almost too well and have 
created new problems for society to solve. The major 
increase in longevity is not always a blessing, especially 
if one’s last years on earth are accompanied by infirm¬ 
ity, mental retardation, and suffering. With the medical 
tools now available we could often prolong life beyond 
any capacity to enjoy it and rob the aged of the “dignity 
of death” when they are prepared to face it with equa¬ 
nimity. As a consequence of medical progress, society is 
assuming an ever-increasing economic and social bur¬ 
den related to the support and care of the elderly. 

An even more alarming consequence of our success 
in the prevention and cure of disease is the resulting 
decrease in mortality and the astounding multiplication 
of the population in many parts of the world today. For 


example, in parts of Latin America the population is 
doubling every 15 years. If the rate of growth of the 
world population continues unchanged, the population 
will double by the year 2000; by 2600 one person will 
occupy every square yard of space. By 3600 the weight 
of people on the earth could equal that of the earth 
itself! On the one hand, civilization could be wiped out 
by an explosion of the hydrogen bomb, but on the other 
it could destroy itself by the population explosion. It is 
already clear that the population of certain countries is 
above an optimum size, resulting in pestilence and 
starvation and leading to an unstable economy and gov¬ 
ernment, and misery for millions of people. 

The remarkable progress in our understanding of hu¬ 
man reproduction and the hormonal control of ovula¬ 
tion has led to the development, through molecular bio¬ 
logical research, of steroid hormone drugs (the pill) 
which prevent ovulation, or of plastic coils and rings 
(IUD’s) which prevent pregnancy. Still other ap¬ 
proaches to the control of fertility are being developed 
which offer great promise for the future. It remains to 
be seen, however, whether man is intelligent enough to 
make use of this knowledge before it is too late. The 
problem in this field is as much one of educating the 
general public as it is research leading to basic knowl¬ 
edge and its application. 

Man is already contaminating his environment to the 
extent that it outrages his aesthetic sense; his other 
senses are becoming equally compromised by irritants 
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and poisons to the limit where pollution has become a 
major hazard to man himself. Our crystal-clear streams 
and lakes have become open sewers, and our fresh, 
clean air stings our eyes and bites our noses with foul 
and poisonous chemical wastes. Synthetic detergents 
can contaminate our tap water to make it froth and 
foam, and carelessly used insecticides can kill fish and 
birds, as well as inhibit and destroy enzyme systems of 
insect pests. Our coastal waters have become so con¬ 
taminated with human and industrial wastes that recre¬ 
ational use is impaired and shellfish are destroyed or 
have become too contaminated for human consump¬ 
tion. The various agents involved in pollution share in 
common the ability to destroy or injure living creatures. 
What is not generally realized is that many chemicals 
involved in pollution produce their toxic effects by inter¬ 
fering at the molecular level with the cellular machinery. 
Here, then, is another region to which the molecular 
biologist can contribute. 

Despite this unhappy situation involving the contami¬ 
nation of our environment, it appears that knowledge 
is already available or likely to be produced from re¬ 
search in molecular biology in the near future which 
will make it possible to combat this pollution of land, 
sea, and sky. The use of such information will require 
large sums of money, and it is necessary to educate the 
public to understand that such steps are essential to 
eliminate pollution, stagnation, and autointoxication, 
and to regain an ‘America the Beautiful.’ 

Discoveries arising from molecular biology are neither 
good nor evil; whether they become a blessing or a 
curse is determined by the use that man makes of them. 
An example of this dual nature occurs in the nerve gas, 
diisopropylfluorophosphate (DFP), which can inhibit 
the enzyme acetylcholine esterase and hence interfere 
with nervous function. During wartime it can be used to 
eliminate enemy troops, but during peacetime it serves 
as an effective insecticide. 

Although there is no research on biological and chem¬ 
ical warfare at M.I.T., an interesting case is supplied by 
scientists who have recently isolated and identified from 
moldy peanuts a chemical, aflatoxin, so deadly that one 
part per million in the diet of a rat can produce cancer 
of the liver; one can imagine the possible effects on peo¬ 
ple. On the one hand knowledge of this compound may 
lead to the prevention of death from the consumption of 
moldy peanuts, but on the other, an enemy might use 
such an aflatoxin in biological warfare. Weapons for 
biological and chemical warfare have received relative¬ 
ly little publicity, but those who are knowledgeable in 
this field are deeply concerned that such agents might 
be used without careful consideration of the dire conse¬ 
quences. 

The Outlook for the Future of Man 

Little clairvoyance is needed to predict major advances 
in molecular biology. Before too long we should be able 
to synthesize life (at least certain viruses) in the test 
tube and detect its presence elsewhere in the universe. 
The prospect that through our future knowledge of 


DNA we will be able to control human heredity is an 
awesome one indeed, and one fraught with real danger 
as well as opportunity. In any event, it is clear that 
major strides in medicine, agriculture, and environmen¬ 
tal science will continue to flow from molecular biology 
as we learn more and more about fife at the molecular 
level. Furthermore, human memory and learning will 
soon be partly understood in terms of molecular circuits 
involving neurons and synapses of the brain. 

With these stunning vistas ahead for mankind we 
must not lose sight of the possibility that the world could 
easily deteriorate and man could become a less healthy 
and happy creature than he is today. Unless we find 
some way to control the population explosion (other 
than by starvation, disease, the hydrogen bomb, or 
chemical and biological warfare) as well as environ¬ 
mental pollution, we can anticipate serious trouble. Sim¬ 
ilarly, misuse of our deepening understanding of human 
heredity can have disastrous effects on future genera¬ 
tions. 

Although the pendulum could swing either way, the 
outlook for the future is not a discouraging one on the 
whole. As long as the general public is willing to spend 
1.5 billion dollars or more a year for biomedical re¬ 
search, we can expect advances in our knowledge of 
man in sickness and in health and should succeed as 
well in “cracking the code” of life at the molecular level. 
From such basic investigations will continue to stream 
applications to medicine and human welfare. 

Perhaps the most encouraging aspect of the outlook 
for the future is the advances which are being made in 
education at all levels. For example, it is not unusual 
for students in many secondary schools to have the 
equivalent of an introductory college course in biology. 
More and more adults are keeping abreast of recent 
progress in biology and medicine from reading news¬ 
papers, magazines, and paperbacks. The need for life¬ 
time learning is resulting in programs of continuing edu¬ 
cation in many of our colleges and universities. As a 
result, an enlightened population is being developed 
which can cope with the serious ethical, moral, and so¬ 
cial issues faced by society as a result of advances in 
biomedical research. Hence, what “Man may be” is de¬ 
termined not only by science, medicine, and engineer¬ 
ing, but by man himself and his ability to control his own 
destiny. ■ 
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A brief history of technology’s quest for 
ultimate accuracy features seat-of-the-pants 
engineering and scientific research 
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The ball bearing seems a relatively simple device: 
two steel rings; some steel balls; and, if necessary, a 
cage or separator to prevent ball-to-ball contact as the 
bearing rotates. Normally, two bearings are required to 
support a rotating element like a wheel or shaft. If free 
play is to be eliminated from the rotating element, the 
two bearings are preloaded against each other and 
mounted with an interference fit. 

The concepts of the ball bearing are not new. The 
Egyptians used a single crude ball under the masts of 
their ships, and the Romans developed this primitive 
bearing into a circular arrangement of round, polished 
stones. Today, chiefly because of new requirements for 
high-speed precision gyroscopes for navigation, ball 
bearings have been redefined as precision positioning 
devices, and they may be engineered so that they show 
literally no wear during their useful life of up to several 
years of rotation at 24,000 r.p.m. and higher. 

Some of the problems inherent in the ball bearing lie 
in the physical shape of its components. A ball is a natu¬ 
rally generated shape which can be fabricated by proc¬ 
esses that produce hundreds or thousands of identical- 
size balls that are genuinely round. On the other hand, 
the rings or ball races are not naturally generated 
shapes. The race grooves must be formed with a shaped 
tool or by race rotation about an offset center. 

Ball bearings are at last being studied by scientists 
engaged in developing the theory of elastohydrodynamic 
lubrication. In the elastohydrodynamic theory, the lu¬ 
bricant’s role is not merely to reduce friction or cool the 
rubbing parts of the bearing, but to establish a fluid film 
that physically prevents ball/race contact and thus 
eliminates wear. The thickness of this elastohydrody¬ 
namic film in the bearing load area is on the order of a 
few microinches. 

An automobile front wheel bearing wholesales for 
about $5. A semi-mass-produced gyro-spin-axis bearing 
costs 30 or more times this figure for the most accurate 
applications and the long life indicated. The bearing in¬ 
dustry took 25 years to overcome the twin problems of 
achieving today’s accurate race geometry and the de¬ 
velopment of what are still limited markets for truly 
accurate and expensive bearings. Without the impetus 
provided by U.S. Air Force support of M.I.T. efforts in 
bearing research and M.I.T. subcontracts to bearing 
manufacturers, these problems would still characterize 
the bearing industry today. 

The evolution of precision gyroscope ball bearings 
really began in 1947-1948, when M.I.T. subcontracted 
with a bearing manufacturer to study bearing preload¬ 
ing and make accurate measurements of the bearing 
dimensions required for accurate preloading. As a re¬ 
sult, accurate measuring and cataloguing of compo¬ 
nents brought variations in bearing bore and dimensions 
under control so that two bearings with like bores and 
diameters could be selected for coupling as a matched 
pair. Shafts and wheels were then machined to match 
the bearings. Gyroscope designs were simplified to al¬ 
low for easier machining and assembly of components. 
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and poisons to the limit where pollution has become a 
major hazard to man himself. Our crystal-clear streams 
and lakes have become open sewers, and our fresh, 
clean air stings our eyes and bites our noses with foul 
and poisonous chemical wastes. Synthetic detergents 
can contaminate our tap water to make it froth and 
foam, and carelessly used insecticides can kill fish and 
birds, as well as inhibit and destroy enzyme systems of 
insect pests. Our coastal waters have become so con¬ 
taminated with human and industrial wastes that recre¬ 
ational use is impaired and shellfish are destroyed or 
have become too contaminated for human consump¬ 
tion. The various agents involved in pollution share in 
common the ability to destroy or injure living creatures. 
What is not generally realized is that many chemicals 
involved in pollution produce their toxic effects by inter¬ 
fering at the molecular level with the cellular machinery. 
Here, then, is another region to which the molecular 
biologist can contribute. 

Despite this unhappy situation involving the contami¬ 
nation of our environment, it appears that knowledge 
is already available or likely to be produced from re¬ 
search in molecular biology in the near future which 
will make it possible to combat this pollution of land, 
sea, and sky. The use of such information will require 
large sums of money, and it is necessary to educate the 
public to understand that such steps are essential to 
eliminate pollution, stagnation, and autointoxication, 
and to regain an ‘America the Beautiful.’ 

Discoveries arising from molecular biology are neither 
good nor evil; whether they become a blessing or a 
curse is determined by the use that man makes of them. 
An example of this dual nature occurs in the nerve gas, 
diisopropylfluorophosphate (DFP), which can inhibit 
the enzyme acetylcholine esterase and hence interfere 
with nervous function. During wartime it can be used to 
eliminate enemy troops, but during peacetime it serves 
as an effective insecticide. 

Although there is no research on biological and chem¬ 
ical warfare at M.I.T., an interesting case is supplied by 
scientists who have recently isolated and identified from 
moldy peanuts a chemical, afiatoxin, so deadly that one 
part per million in the diet of a rat can produce cancer 
of the liver; one can imagine the possible effects on peo¬ 
ple. On the one hand knowledge of this compound may 
lead to the prevention of death from the consumption of 
moldy peanuts, but on the other, an enemy might use 
such an afiatoxin in biological warfare. Weapons for 
biological and chemical warfare have received relative¬ 
ly little publicity, but those who are knowledgeable in 
this field are deeply concerned that such agents might 
be used without careful consideration of the dire conse¬ 
quences. 

The Outlook for the Future of Man 

Little clairvoyance is needed to predict major advances 
in molecular biology. Before too long we should be able 
to synthesize life (at least certain viruses) in the test 
tube and detect its presence elsewhere in the universe. 
The prospect that through our future knowledge of 


DNA we will be able to control human heredity is an 
awesome one indeed, and one fraught with real danger 
as well as opportunity. In any event, it is clear that 
major strides in medicine, agriculture, and environmen¬ 
tal science will continue to flow from molecular biology 
as we learn more and more about life at the molecular 
level. Furthermore, human memory and learning will 
soon be partly understood in terms of molecular circuits 
involving neurons and synapses of the brain. 

With these stunning vistas ahead for mankind we 
must not lose sight of the possibility that the world could 
easily deteriorate and man could become a less healthy 
and happy creature than he is today. Unless we find 
some way to control the population explosion (other 
than by starvation, disease, the hydrogen bomb, or 
chemical and biological warfare) as well as environ¬ 
mental pollution, we can anticipate serious trouble. Sim¬ 
ilarly, misuse of our deepening understanding of human 
heredity can have disastrous effects on future genera¬ 
tions. 

Although the pendulum could swing either way, the 
outlook for the future is not a discouraging one on the 
whole. As long as the general public is willing to spend 
1.5 billion dollars or more a year for biomedical re¬ 
search, we can expect advances in our knowledge of 
man in sickness and in health and should succeed as 
well in “cracking the code” of life at the molecular level. 
From such basic investigations will continue to stream 
applications to medicine and human welfare. 

Perhaps the most encouraging aspect of the outlook 
for the future is the advances which are being made in 
education at all levels. For example, it is not unusual 
for students in many secondary schools to have the 
equivalent of an introductory college course in biology. 
More and more adults are keeping abreast of recent 
progress in biology and medicine from reading news¬ 
papers, magazines, and paperbacks. The need for life¬ 
time learning is resulting in programs of continuing edu¬ 
cation in many of our colleges and universities. As a 
result, an enlightened population is being developed 
which can cope with the serious ethical, moral, and so¬ 
cial issues faced by society as a result of advances in 
biomedical research. Hence, what “Man may be” is de¬ 
termined not only by science, medicine, and engineer¬ 
ing, but by man himself and his ability to control his own 
destiny. ■ 
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Precision Ball Bearings: 
10 s Hours at 20 1 r.p.in. 


A brief history of technology’s quest for 
ultimate accuracy features seat-of-the-pants 
engineering and scientific research 


By William G. Denhard, ’42 
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The ball bearing seems a relatively simple device: 
two steel rings; some steel balls; and, if necessary, a 
cage or separator to prevent ball-to-ball contact as the 
bearing rotates. Normally, two bearings are required to 
support a rotating element like a wheel or shaft. If free 
play is to be eliminated from the rotating element, the 
two bearings are preloaded against each other and 
mounted with an interference fit. 

The concepts of the ball bearing are not new. The 
Egyptians used a single crude ball under the masts of 
their ships, and the Romans developed this primitive 
bearing into a circular arrangement of round, polished 
stones. Today, chiefly because of new requirements for 
high-speed precision gyroscopes for navigation, ball 
bearings have been redefined as precision positioning 
devices, and they may be engineered so that they show 
literally no wear during their useful life of up to several 
years of rotation at 24,000 r.p.m. and higher. 

Some of the problems inherent in the ball bearing lie 
in the physical shape of its components. A ball is a natu¬ 
rally generated shape which can be fabricated by proc¬ 
esses that produce hundreds or thousands of identical- 
size balls that are genuinely round. On the other hand, 
the rings or ball races are not naturally generated 
shapes. The race grooves must be formed with a shaped 
tool or by race rotation about an offset center. 

Ball bearings are at last being studied by scientists 
engaged in developing the theory of elastohydrodynamic 
lubrication. In the elastohydrodynamic theory, the lu¬ 
bricant’s role is not merely to reduce friction or cool the 
rubbing parts of the bearing, but to establish a fluid film 
that physically prevents ball/race contact and thus 
eliminates wear. The thickness of this elastohydrody¬ 
namic film in the bearing load area is on the order of a 
few microinches. 

An automobile front wheel bearing wholesales for 
about $5. A semi-mass-produced gyro-spin-axis bearing 
costs 30 or more times this figure for the most accurate 
applications and the long life indicated. The bearing in¬ 
dustry took 25 years to overcome the twin problems of 
achieving today’s accurate race geometry and the de¬ 
velopment of what are still limited markets for truly 
accurate and expensive bearings. Without the impetus 
provided by U.S. Air Force support of M.I.T. efforts in 
bearing research and M.I.T. subcontracts to bearing 
manufacturers, these problems would still characterize 
the bearing industry today. 

The evolution of precision gyroscope ball bearings 
really began in 1947-1948, when M.I.T. subcontracted 
with a bearing manufacturer to study bearing preload¬ 
ing and make accurate measurements of the bearing 
dimensions required for accurate preloading. As a re¬ 
sult, accurate measuring and cataloguing of compo¬ 
nents brought variations in bearing bore and dimensions 
under control so that two bearings with like bores and 
diameters could be selected for coupling as a matched 
pair. Shafts and wheels were then machined to match 
the bearings. Gyroscope designs were simplified to al¬ 
low for easier machining and assembly of components. 
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Degraded oil and other contaminants are a principal cause 
of precision bearing failure. Abrasive aluminum oxide 
particles, almost invisible under white light (left), 
show clearly under polarized light because of their double- 
refracting properties. 



Cleanliness during assembly was constantly improved 
until bearing work was eventually done in a room iso¬ 
lated from machine shop dirt and chips. After a time, 
even smoking was banned in the bearing assembly room, 
and special kinds of procedures such as these remain the 
rule today. The knowledge gained from this study tem¬ 
porarily brought the measurement of bearing geometry 
to an accuracy level higher than the other parts of the 
gyroscopes in which they were to serve. 

Lubrication: Too Much and Too Little 

About 1952, instrument specifications were again tight¬ 
ened. It was then discovered that the oil in the bearings 
was moving about so freely that it degraded instrument 
performance at this new and higher level. Centrifuging of 
bearings came into vogue as a means of eliminating this 
severe oil migration. Naturally, very little oil was left 
on the metal parts and the bearing was then very de¬ 
pendent on a reservoir of oil held in or on the body of 
the ball cage. 

With tightened performance specifications and long¬ 
er life requirements, bearing failures in complete gyros 
became more costly, and so bearings were run for sev¬ 
eral hundred hours before being assembled into instru¬ 
ments to better predetermine life and performance. 
These prerunning, centrifuging, and screening techniques 
gave improved instrument performance and life, but 
bearing yield decreased. The yield even varied in cycles 
from shipment to shipment; some shipments had very 
low yield while others had 80 to 90 per cent yield. Nor 
could the loss of yield be pinpointed at this time to the 
metal, the dirt, the oil, the retainers, or the method of 
handling. But the improved performance was gratify¬ 
ing; 10,000 hours and more of life were achieved with 
successful bearings, thus justifying continued interest 
in ball-bearing gyroscopes. 

A new problem then arose to add to those already 
generated by the demand for higher performance and 
longer life. The gyroscopes seemed to perform well for a 
day or two but then showed an increasing drift rate or 
bias change. This maddening problem, thought to be the 
bearings, proved to be electrical and was solved by mod¬ 
ifying the operating technique to allow for cyclic mo¬ 
mentary interruptions of wheel power. The interrupter 
technique is still used for certain conditions of operation 
and was recently used to good advantage by industry. 

About 1955, a program under Air Force sponsorship 
produced data indicating: 

1. The necessity of complete measurement of all bear¬ 
ing dimensions if accuracies appreciably greater than 
200 microinches were desired. 

2. The need for automated measurement of dimensions 
to eliminate operator judgment and insure repeatability. 

In 1956 and 1957, further Air Force-sponsored work 
evolved the manufacturing methods and tooling re¬ 
quired to make bearings to a 20-microinch tolerance 
on practically all race dimensions. (Balls were already 
good to 10 microinches.) This work also provided the 
automatic measuring instrumentation needed to check 
these micro-tolerances. 
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About this time, a Navy-sponsored program revealed 
that abrasives were left in bearings during manufacture. 
Techniques were developed for detecting and eliminat¬ 
ing these abrasives, and this resulted in the virtual elim¬ 
ination of very early bearing failure (less than 100 
hours). However, the elimination of abrasives did not 
materially affect over-all bearing yield due to the strin¬ 
gent performance requirements. 

While the benefits of improved bearing geometry 
were being applied to bearings in operational gyros, a 
new bearing inspection tool was developed at M.I.T. 
This was a milliwattmeter-dynamometer designed to 
measure small variations in wheel power and so to ver¬ 
ify the effect of the wheel power supplied on gyroscope 
performance. A “jag” appeared to be the commonly 
detected fault: the gyroscope drift and the milliwatt- 
meter simultaneously jagged to an increased (or differ¬ 
ent) drift level and wheel power. This was an instance 
where it was easier to prescribe a cure than diagnose the 
ailment. It took several years of work at M.I.T., two 
M.I.T. theses, and contributions from A-C Electronics 
and General Motors Research to isolate minute oil-drop¬ 
let motion as the source of the jags. 

Retainer problems became critical when efforts were 
made to standardize the amount of oil in each retainer 
to avoid these jags. Normally, each retainer was im¬ 
pregnated with oil and centrifuged at 450 g’s; the cen¬ 
trifuged weight was then compared with a previously 
obtained dry weight. The results indicated that oil re¬ 
tention varied from less than 1 per cent to 5 or 6 per 
cent of the dry weight; median retention was 2 per cent. 
Worse yet, a single bar of stock retainer material could 
yield the entire range of gradation. Even today, with 
the use of phenolic retainers, standardization of oil re- 
tentivity at about 3 to 6 per cent (depending on the 
user) is only accomplished by test and selection. 

The problem of the retainer and the lubricant was 
akin to a man walking on a narrow board fence. He 
has only that thin line of board edges to tread upon; on 
either side of the narrow edge he falls off the fence. 
With the phenolic retainer, the narrow board fence rep¬ 
resents success; but on the one side lies too much oil and 
oil jags and on the other side lies too little oil and short 
life. There were even numerous examples of falling off 
both sides of the fence at once, with jags and short life 
occurring simultaneously. 

To a large extent, the problems were recognized for 
what they were. By screening clean bearings with a 
special low-speed dynamometer, prerunning for fric¬ 
tion constancy, and testing on the milliwattmeter during 
prerun, short-lived, poor-performing bearings could be 
eliminated. However, all these tests further decreased 
the yield. Some change in the oil and/or the retainer, 
the bearing races, or the working surfaces was needed 
to give an acceptable balance between life, perform¬ 
ance, satisfactory and reject bearings. 

Phenolic and Nylon Retainers 

The replacement of the cotton base phenolic retainer 
with the porous nylon retainer was the first step toward 


Small variations in the physical characteristics of 
bearings are detected by a special low-speed dynamometer 
developed at the M.I.T. Instrumentation Laboratory. These 
are typical traces indicating acceptable bearing per¬ 
formance (top), torque pulses (initial increase of 
torque) due to dirt in the bearing assembly, torque 
pulses (initial decrease of torque) due to metal defects, 
variations due to inaccurate bearing geometry, and 
(bottom) the erratic behavior of a failed bearing. 
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M.I.T. engineers confirmed that precision ball bearings 
actually operate as fluid film bearings at high speeds 
after they designed and used this lubricant film 
electrical resistance gage. 


better life. The nylon retainer had its beginning in 
1956-1957, when the M.I.T. Mechanical Engineering 
Department conducted comparison tests of a number 
of potential retainer materials; the tests showed a sin¬ 
tered porous-nylon material to be among the best but not 
equal to the then-used phenolic in terms of friction co¬ 
efficient. In fact, phenolic is among the very best, if 
not the leader, in terms of friction coefficient. Still, the 
porous nylon showed promise. 

Complete retainers using a combination of porous 
nylon and molybdenum disulphide were tried in bear¬ 
ings at M.I.T. in 1957. The performance on the milli- 
wattmeter was poor and work with nylon was set aside. 
Nylon was then picked up by others with mixed results. 
Later an Air Force program at M.I.T. established re¬ 
producibility in manufacturing and revived interest in 
the material, but the nylon was plagued with surface 
effects and a subtle shrinkage problem. It remained for 
M.I.T. workers to point out that too high a porosity on 
the retainer-ball-pocket working surfaces could actually 
result in dry surfaces. The oil leaked away from the 
high-pressure side of the ball contact so that unlubricat¬ 
ed metal retainer contact occurred. The surface prob¬ 
lem was finally resolved by treatment of the machined 
surface of the retainer to close up many of the pores. 
The subtle shrinkage problem was found to be a closing- 
in of the retainer around the inner race and balls after 
assembly, stemming from the fact that the retainers were 
machined under relatively high-humidity conditions 
and used under low-humidity conditions; the cure for 
this was simple: control humidity during retainer ma¬ 
chining. (Porous nylon shrinks about 3 mils/inch with 
each 1 per cent downward change in moisture content.) 

Today, when gyro wheels are spinning at two to four 
times the old rate, the difference between nylon and 
phenolic retainer material is more marked—30,000 
hours or more for the former with less than 2,000 for 
the latter. 

Fluid Film Bearings 

Gyro users have now become aware of some remarkable 
properties of ball bearings. The first intimation came 
from electrical resistance checks between the wheel and 
its stationary shaft. Before the gyroscope is started, this 
is very low, indicating metallic contact. At quite moder¬ 
ate speeds it increases until, at a few hundred r.p.m., a 
figure of megohms appears across the ball-to-race con¬ 
tacts, if we have good races. This means that an oil 
film forms in this narrow area, in spite of pressures of 
hundreds of thousands of pounds per square inch pres¬ 
sure. The rolling motion of the balls proves to be a 
much more powerful oil entrainment factor than any 
found in sliding type bearings where pressures seldom 
exceed a few thousand p.s.i. and usually fall below one 
thousand. The ball bearing, when properly made, is just 
as truly a “fluid-film” hydrodynamic bearing as any 
journal or inclined slider bearing. However, the film 
thickness is very much smaller, typically 10 microinches 
or less. This puts severe demands on the cleanliness, 
detailed race shape, and viscosity and chemistry of the 
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lubricant. If any one of these factors is deficient, the life 
of the bearing will drop to a few hundred hours in a 
gyroscope, where only minimal quantities of lubricant 
can be used. 

Nearly all lubricants give equal film thicknesses at a 
given viscosity; silicone and perhaps polyphenylether 
are the exceptions, giving films not over one-fifth to one- 
eighth as thick as those of any other oil of equal viscos¬ 
ity. Much work remains to be done in discovering a re¬ 
quirement for a lesser minimal oil-film thickness be¬ 
cause of improved bearing quality factors, inherently 
giving longer life. 

Oils impervious to higher temperatures, oxidation, 
and radiation must be found. We are in a nuclear age; 
motors must run and shafts turn in the presence of 
high-nuclear-radiation fluxes. 

What appears at the moment to be only incidental 
information—but may prove vital in the future—is that 
lower operating temperatures (150 degrees F. and not 
200 degrees F.) and elimination of oxygen in an abso¬ 
lute sense can enhance the life of mineral lubricants. 
However, the future may hold lubricants not affected by 
these factors. Certainly, such lubricants are definitely 
needed and must be sought. 

Other efforts to preserve the fluid film have already 
resulted in considerable improvement, and work is con¬ 
tinuing especially in the area of the ball separator, which 
serves as a reservoir for the lubricant. Use of a porous- 
nylon separator has resulted in a many-fold increase in 
bearing life, and future work is aimed at producing pre¬ 
scription separators for specific applications. Recent re¬ 
sults of this program have indicated that aside from 
bearing life, gyroscope performance is related to ball 
separator dynamics. These dynamics are being brought 
under full control using speed, preload, dimensions, and 
materials as parameters. 

What of metals? What is the best steel for bearing 
life, temperature, and surface pretreatment? This ques¬ 
tion is yet to be answered, although at M.I.T. today a 


Heat-treating of steel for precision bearings is now 
coming under close scrutiny, and proper pretreatment appears 
to be helpful. But if environmental control is inadequate, 
heat-treating can result in such undesirable surface 
modifications as the change in the matrix material in 
the ring surface shown above. 
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Precision bearing makers sometimes find that steel is 
“a pot-luck affair,” lacking in uniformity and full of 
nonmetallics. The pictures show an impurity in the bearing 
race and the "comet” of unremoved metal and debris which has 
formed in its wake during machining operations. The view with 
the interference microscope shows that the “comet tail” is 
actually raised above the surface of the raceway. 


beginning is being made with several tool steels and 
stainless steels. Metallurgically clean steel is obviously 
most desirable. 

It now appears that pretreatment of ball-bearing 
metal working surfaces by chemical and/or physical 
means can greatly influence bearing life. Electron 
photomicrographs of bearing races at 20,000x magni¬ 
fication show that coatings and pretreatment produce a 
smooth and bland surface, where before there had been 
all sorts of grinding and lapping marks. 

Over-all progress has been significant enough to al¬ 
low M.I.T. to design for 24,000-r.p.m. operation in its 
highest-performance instruments—something impossi¬ 
ble only three years ago. 

The quality of bearing needed to ensure this kind of 
operation with an elastohydrodynamic film will not be 
created by a jelly bean production line. These are some 
of the tolerances which are required: ball roundness, 
no more than three microinches variation in diameter; 
race groove roundness, up to 10 microinches in the ra¬ 
dius of the circle involved; cross-race departure from a 
constant radius in the region of ball contact, 10 micro¬ 
inches; surface finish of the balls, up to one microinch; 
surface finish of the ball race grooves, up to two micro¬ 
inches; and added distortion to peripheral roundness 
when installed, due to poor geometry of races, shaft, or 
housing, up to 10 microinches. With tolerances such as 
these, an occasional detail of shape may be missed by 
even rigorous inspection. If it stands high enough to 
pierce the oil film, the result is rapid destruction of the 
lubricant and short life for the bearing. Great care and 
the proper selection of the finishing method are neces¬ 
sary if these features are to be completely eliminated. 
No damage to balls or race groove in the ball path area 
visible at 40x magnification can be tolerated. 

Nothing mentioned here will be less expensive than 
its predecessor. The real question is whether the results 
can justify the cost. Today’s ball-bearing gyroscope is 
a sophisticated instrument capable of accurate per¬ 
formance for at least 30,000 hours while lubricated by 
only a few milligrams of oil. The next generation may 
run for 50,000 to 100,000 hours, which will mean ball 
bearings that run from six to 12 years. Without doubt, 
this geometry is expensive and hardly describes a $2 
bearing; but remember that a multi-million-dollar 
spacecraft can be grounded for want of a bearing—or 
crash because a $2 part fails. ■ 

William G. Denhard, ’42, As¬ 
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Instrumentation Laboratory, 
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tory’s Inertial Gyro Design 
and Development Group. 
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concerned with the materials, 
design, and assembly of 
inertial gyroscopes and ac¬ 
celerometer units for high- 
accuracy, long-life system 
applications. His earlier 
experience was with Sperry 
and Allis-Chalmers. 
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The New Challenge 
of Ocean Engineering 


Systematic development of 

engineering skills will bring 

vast new resources within man’s reach 


By Alfred A. H. Keil 


W hen the nuclear submarine Thresher sank in a great 
depth of water 200 miles off the coast of New England, 
it took many months of backbreaking effort before the 
wreck could be found and identified. 

When a nuclear bomb fell into the Mediterranean off 
Palomares, after a strategic bomber and a jet tanker col¬ 
lided, it took nearly three months before the bomb was 
found and retrieved. 

Last fall an oil rig in the North Sea, operated by Brit¬ 
ish Petroleum, sank during a storm. Although designed 
to survive in very heavy seas, the rig that day encount¬ 
ered conditions far beyond the design specifications. 

These three events dramatically illustrate that tech¬ 
nology applied to the oceans is still in its infancy. Until 
this century, the challenge of the oceans has gone largely 
unheeded; conquering the ocean meant merely the ability 
to navigate the surface increasingly fast and efficiently. 
And even the advent of submarines has hardly broadened 
man’s view of the seas, for they operate in a skin-deep 
layer—in a depth corresponding to only two or three 
times their own length. 

The last five years, however, have seen the birth of a 
completely new marine discipline—ocean engineering. 
It derives from man’s growing undersea activities, for 
exploration and for exploitation. Its realm is the design 
and construction of instruments, machines, and materials 
to overcome the natural forces of the ocean depths. 

I must make it clear that ocean engineering is com¬ 
plementary to but not synonymous with oceanography. 
Oceanography is the scientific study of the sea in the 
quest for fundamental knowledge and understanding, 
and, especially in large-scale oceanographic experiments, 
depends more and more on technological contributions 
from ocean engineering. But the instrumentation of 
oceanography often moves far away from the marine 
environment—for example, many properties of the ocean 
can be measured from satellites. 


The Fundamental Problems 

National recognition of the need to utilize ocean re¬ 
sources reached the official level on June 17, 1966, when 
the Bill on Marine Resources and Engineering Develop¬ 
ment passed into law. This called for exploration of the 
oceans and the engineering developments necessary to 
“exploit” the resources the oceans offer. As key goals in 
this general program the law demands that we should: 

• Expand knowledge of the ocean environment. 

• Accelerate development of resources. 

• Develop and improve vehicles, equipment and instru¬ 
mentation for these two goals, and 

• Advance education and training. 

To understand some of the factors underlying the bill 
we must review the present state of the U.S. shipbuilding 
industry. Over the past 20 years, since its peak just after 
World War II, the U.S. has fallen from 2d to 11th 
place in the world in its volume of commercial ship¬ 
building. U.S. participation in ocean-going world trade 
in terms of tonnage of merchant fleet had dropped to 
about 12 per cent in 1965. U.S. tanker tonnage had 
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slipped from 55 per cent in 1945 to 8 per cent of the 
world tonnage available in 1965. And United States 
commitments in Viet Nam have diverted a considerable 
proportion of our commercial fleet from the normal trade 
routes. 

Ocean engineering holds some of the answers to the 
challenge which today faces the shipbuilding industry. 
But to place ocean engineering in its true context I shall 
first deal briefly with its near relatives—ocean trans¬ 
portation and naval engineering. 

Ocean Transportation 

There is no doubt that the surface of the oceans will con¬ 
tinue to provide the world’s major trade routes. How¬ 
ever, the last few years have seen a systematic change 
in ocean transportation; the shipping industry has begun 
to realize that this term implies more than just moving 
cargo from one port to another. Today, ocean transporta¬ 
tion is understood to be an over-all system which com¬ 
prises a broad view, based on market analysis and the 
complete problem of transporting goods from an inland 
terminal to another inland destination. Thus the inter¬ 
faces between land and sea at the harbors become vitally 
important to the efficiency of the transportation. 

A typical example of the success of this philosophy 
has been the rapid growth during the last few years of 
container shipping. Using containerized cargoes, which 
can be moved directly from sea to land transport, Matson 
Lines ships serving Hawaii have cut the time required for 
loading and unloading by 80 per cent. A similar ap¬ 
proach, on a larger scale, is used in the concept of load¬ 
ing the cargo onto barges, which are floated to an appro¬ 
priate port and loaded onto an ocean-going ship. At the 
port of destination they are floated out of the ship to 
continue their journey through inland waterways to the 
final destination. 

The development of supertankers furnishes another 
example of the fruits of careful transportation and 
market analysis. For a long period the maximum size 
of tankers remained fairly stable, in the 10-30,000-ton 
range. In recent years, however, sizes have suddenly 
rocketed upwards; in fact, megaton tankers are now being 
seriously considered. This development stems from eco¬ 
nomic studies indicating that large tankers are much 
more economical than small ones for transporting bulk 
cargo, even when they have to unload offshore into pipe¬ 
lines and floating terminals. The new “jumbo” tankers 
have further benefited from streamlined production, re¬ 
appraisal of design methods and extensive use of auto¬ 
mation when afloat. The recently launched 205,000-ton 
Japanese tanker, Idemitsu Maru, for instance, which was 
built in a few months, needs a crew of only 31 and con¬ 
tains only 3 per cent more steel than the 132,000-ton 
tanker, Nissho Maru, built in 1962. 

To fulfill the demands for commercial ships of large 
displacement, designers and builders will have to update 
their techniques. In the future I foresee less custom- 
made shipbuilding and more emphasis on production 
engineering and standardization. 

The application of computer-aided ship design will 
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Two new forms of surface craft now appearing in increasing 
numbers on the oceans. An oil rig now drilling in the 
Gulf of Mexico appears opposite; this can drill in up to 
135 feet of water while sitting on the bottom, and in up to 
600 feet of water while afloat. Photo above shows the SKMR-1 
Hydroskimmer, an air cushion supported vehicle which can skim 
one and a half feet above the water at over 40 knots. 

also force shipbuilders in this direction. However, it does 
give a compensating advantage: because of the potential 
of the large computer systems we shall be able to inte¬ 
grate the design and manufacturing processes, using 
numerical control in many time-consuming and costly 
operations such as lay-out and cutting of plates and as¬ 
sembly. 


New Forms of Transport 

Beyond the bounds of normal shipping, we see the advent 
of entirely new forms of surface vessels; two forms which 
typify the breakaway from orthodoxy are the hydrofoil 
and hovercraft. 

The basic reason for switching from regular displace¬ 
ment ships to these new types is the search for increased 
speed. In general, a ship moving at the interface of water 
and air encounters essentially two components of resis¬ 
tance—a frictional resistance controlled by the wetted 
surface, and a wave-making resistance generated because 
the ship produces a surface wave which carries away 
energy. Thus, to obtain maximum speed one must reduce 
the area of the wetted surface and the production of sur¬ 
face waves. However, this is hardly possible on the regu¬ 
lar displacement ships because, no matter how fast they 
move, they must be supported by buoyancy and displace 
their own weight of water. Thus the frictional, as well 
as the wave-making, resistance will always be present, 
even though the ship’s underwater dimensions can con¬ 
trol it to some extent. 

To overcome this friction in the hydrofoil, a wing 
underneath the ship supplies lift. As the ship’s speed in¬ 
creases, the foil gradually lifts the hull out of the water. 
Eventually, at a high enough speed, only the foil and 
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Three-man Alvin deep-sea exploration vessel leaves its support 
ship for an undersea mission. In spite of the development of 
sophisticated instruments, man is frequently the most 
reliable explorer of the ocean depths. 

parts of the struts connecting it to the ship remain sub¬ 
merged. At these high speeds the ship encounters only 
the underwater resistance of the foil and struts. 

The hovercraft takes the idea a stage further: an air 
cushion removes all parts of the structure from the water. 
Rigid side walls and bow and stern seals, or flexible 
skirts (in the British hovercraft), keep the air cushion in 
place. Even at high speeds the frictional resistance re¬ 
mains relatively small, as only the side walls or the skirt 
exert any drag on the vehicle’s motion. 

The wave-making resistance of hovercraft, which have 
much larger footprints than present ships of the same 
displacement, is relatively small at high speeds. When 
the air pressure lifts a stationary air-cushion vehicle 
out of the water the vehicle hovers over an indentation, 
because the air pressure also acts on the water. As the 
hovercraft starts to move, the indentation remains under 
it. As the craft picks up speed it tries to climb up and 
over the forward part of the indentation in the water; in 
other words, it tries to run up on its bow wave and ahead 
of it. Above a certain speed the wave-making resistance 
is rather low, since the vehicle moves too fast for the in¬ 
dentation to develop fully. 

Hovercraft have already found commercial uses. They 
are used on a regular service between the English main¬ 
land and the Isle of Wight, and plans are afoot to use 
them for the channel crossing between England and 
France. They take part in operations in Viet Nam, have 
entered service in Canada to travel up rivers and shoot 
the rapids, and have also found many uses in the Soviet 
Union. 

This, however, is only half the story. I believe that the 
air-cushion principle will realize its true potential when 
we apply it to large surface ships, to produce vehicles 
which can cross the oceans at 80 to 120 knots without 
being affected very seriously by the sea conditions. The 
Navy and the Maritime Administration have proposed a 
program of this type, and will soon be acting upon the 
proposal. 


From the engineering point of view, these large-sur¬ 
face-effect ships are feasible with modern gas-turbine 
propulsion. Existing nuclear power plants are too heavy 
(in terms of the power they can produce) to be incorpo¬ 
rated into such ships at present. However, the reduction 
in specific weight which will follow advances in design of 
nuclear plants may well make this form of propulsion 
practicable for large surface-effect ships. A decrease of 
just 50 per cent in the present specific weight will make 
this possible (compared with a decrease of 95 per cent 
necessary for incorporation of nuclear propulsion into 
aircraft). 

When considering the ocean transportation of the fu¬ 
ture we cannot overlook terminals. One aspect of this is 
that large tankers cannot use harbors because of their 
draft. Today’s harbors developed because they provided 
shelter for the ocean-going vessels of 100 to 200 years 
ago, and, in most cases, too, because they provided the 
only access inland via the rivers. If we had to develop 
harbors today these restraints would not bother us; we 
could—and probably now should—plan harbors in en¬ 
tirely different locations, in conjunction with new in¬ 
dustrial and urban developments, providing the most 
efficient interfaces between land and sea transport. 

The Challenge to Naval Engineering 

A second factor which will become increasingly identified 
with ocean engineering is naval engineering. Reviewing 
the events of the last 20 years it may appear that fur¬ 
ther advances in this field are unnecessary. We have a 
fleet of mighty aircraft carriers, nuclear-powered for un¬ 
limited endurance, literally taking an airport to sea with 
landing fields, control tower, and repair facilities; accom¬ 
modation and supplies for nearly 5,000 men; and fuel 
and munitions for the aircraft and their weapon systems. 
In the last 10 years we have seen the development of a 
Polaris submarine fleet which provides a striking example 
of imaginative and planned development and exploita¬ 
tion of advances in technology. 

Why, then, should we think in terms of improving an 
already excellent branch of defense? Looking into the 
future, 1 believe that the oceans will become increasingly 
important to the defense of our country and our commit¬ 
ments overseas. With the proliferation of nuclear weap¬ 
ons, it seems to me more and more important to place 
deterrence power at sea, so that the population of the 
United States does not become the hostage of our de¬ 
terrent strength. 

Another important factor is that the major scientific 
advances in understanding the physical properties of the 
oceans have opened up the entire volume of the seas as 
possible sites of naval warfare. We need a determined 
effort to stay ahead of any potential enemy in all possible 
battlegrounds; this must include permanent occupation 
of selected parts of the bottom of the sea. 

Of course, the Navy will also continue to benefit from 
refinements on surface craft. The development of large 
ocean-going surface-effect ships which can travel at 
around 100 knots offers a whole new realm of oppor¬ 
tunities to develop an even more superior force. 
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The flip ship is an early member of a new breed of oceanographic craft. 

It is towed to a destination in the ocean, at which point the stern is flooded and 
80 per cent of the ship submerges. In the "flipped” position the ship can 
serve as a center for deep-sea research. 


Ocean Engineering 

The problem of the Navy in keeping tabs on the world’s 
oceans is no different from the problem of engineers at¬ 
tempting to use the oceans’ resources: both factions must 
now recognize that all the water underneath the surface 
is at their disposal, as well as the surface itself. The chal¬ 
lenge to ocean engineering is to produce vehicles fit to 
travel and work in this medium and to harvest its riches. 

The oceans as well as the ocean bottoms are rich in 
mineral resources. While it is controversial whether it 
would ever be meaningful to extract these resources out 
of the ocean, that is, out of the water itself, the exploi¬ 
tation of mineral resources of the ocean bottoms is much 
closer to reality. Many of the mineral reserves for criti¬ 
cal metals have been depleted in the United States to 
the point that we are almost entirely dependent upon 
imports to fulfill our demands. We import all the tin 
needed, more than 90 per cent of manganese, antimony, 
beryllium, and chromium ores, more than 85 per cent 
of our nickel and about 55 per cent of the needed zinc 
and lead. This, viewed in the context of the rapidly in¬ 
creasing metal consumption in the United States, estab¬ 
lishes a pressing need to explore fully whether relevant 
mineral resources are available in the ocean bottoms off 
our shores, especially along the Pacific Coast and also 
along the continental shelves in our East Coast. 

The most striking progress in utilizing these resources 
has come from the oil industry, which has been searching 
ever further offshore for oilfields. Through this venture 
it has developed a vast technology for drilling offshore 
and exploiting the newly discovered fields. Here we have 
a striking demonstration of a new area of naval archi¬ 
tecture: the oil industry demanded new types of vehicles. 
The vehicles did not have, as in the past, the primary 
requirement of serving as a means of transportation; in¬ 
stead they had to be floating platforms, designed in such 
a way that they remain motionless in any disturbance in 
the sea around them. And so the industry has ended up 
with vehicles very different from ordinary surface trans¬ 


portation vessels. 

Just how successfully we can design and build such 
structures is presently open to doubt. In addition to the 
North Sea oil-rig disaster, to which I referred before, 
there has also been a failure of a catamaran-type rig 
which sunk recently in heavy seas in the open ocean 
while being moved from Japan to the Philippines. A large 
amount of ocean engineering remains to be done. 

Special vehicles of this type, and other designs aimed 
at providing platforms that remain nearly motionless 
however rough the sea, will play a key role in the future 
exploration of the oceans’ resources. One unusual type 
of platform is already in service, as part of the ocean¬ 
going hardware of the Scripps Oceanographic Institute 
at La Jolla, Calif. Known as the flip ship, this vehicle 
looks like an ordinary ship, and can be towed on the sur¬ 
face at reasonable speed. Once it reaches its destination 
in the ocean, however, it turns on end to become a cen¬ 
ter of oceanographic operations: the stern of the ship is 
flooded, and the bow rises out of the water until the ship 
rides vertically as a buoy, with 75 to 80 per cent of its 
length submerged in the water. In this position the flip 
ship can outride almost any sea condition, because the 
heaving frequency lies outside the frequency spectrum 
of most waves that ruffle the sea’s surface. 

The present flip ship has a length of about 300 feet; 
larger ships of this type, which will be able to penetrate 
quite deeply into the ocean, have, in my opinion, poten¬ 
tial as mother ships for oceanographic research, deep- 
sea rescue and search operations, and “sea-labs.” 

Exploitation and Utilization 

Recovering minerals from the oceans themselves and 
gas and oil from beneath the bottom of the seas repre¬ 
sents exploitation of existing resources, and we can ob¬ 
viously do nothing to ensure a growing supply. But when 
we turn to the plant life and protein resources of the 
oceans we must think beyond mere exploitation to crea¬ 
tive rearing. 

Technology | 

Review 'I'l 

March, 1967 I 





Size of oil tankers has increased dramatically this decade. 

The graph shows the range of sizes of the principal tankers 
built in selected years since 1880 and a forecast for tanker 
sizes in the next few years. The size of the largest tanker 
afloat today is 205,000 tons, but megaton tankers should soon 
start to traverse the oceans. 


Mankind has* nearly succeeded in killing off the whale 
population, and it may not take long before other species, 
like the tuna and the herring, are decimated to the point 
at which survival of the species is in doubt. A hungry 
world cannot afford to live off the bounty of the sea in 
the same way as the early settlers lived off the bounty of 
a land in which deer, buffalo, and turkey were in abun¬ 
dance. In the United States we have switched from these 
resources to controlled rearing of specially bred domes¬ 
tic animals—chicken, turkey, and beef—in less than a 
century. I foresee the time when we shall have to use the 
same approaches with the food we obtain from the 
oceans. Scallop and oyster banks provide a preliminary 
preview of this approach, but I am sure that these repre¬ 
sent only the beginning. 

What engineering challenges does controlled fish-rear¬ 
ing present? As long as we farm our fish in shallow coast¬ 
al waters the technological and engineering requirements 
will remain fairly simple. But once we start to think in 
terms of the wide-open fishing grounds in the oceans— 
equivalent to the wide-open ranges of the West—and of 
the possibility of raising and controlling fish in these 
areas, many new, and at present only vaguely foreseen, 
problems arise. 

To answer a few of these, I feel that we must ask such 
questions as: “Which valuable species of fish lend them¬ 
selves to controlled breeding and raising in the ocean?” 
“Which ocean areas offer the best facilities for such 
ranches, and how can the natural food supply for the 
fish be augmented and controlled?” and “What are prac¬ 
tical fences for selected species of fish?” 

Perhaps we should start to experiment with various 
types of fence, such as mesh-type and air bubbles, in a 
preliminary effort to determine what would be mean¬ 
ingful ocean experiments. And in the end, of course, any 
solution will require support from ocean-going vehicles 
of one type or other—vehicles which in many respects 
will look quite different from what we now consider 
ocean-going craft. 

Beyond the obvious and practical targets of utilizing 
known resources, new oceanographic frontiers exist, and 
we should now begin to think in terms of investigating 
the possibilities beyond these whimsical frontiers. One 
example of such an investigation would aim to determine 
how the large cavity generated by a nuclear explosion 
under the sea floor will react to the hydrostatic pressure, 
to discover how the heat the explosion produces will 
circulate, and suggest what practical uses such cavities 
could have. The depth for the explosion would obviously 
have to be chosen to prevent the escape of radioactive 
residue from the bomb into the ocean. 


Engineering Support for Human Exploration 

What is the current status of our effort to utilize the 
seas’ resources? What is already the role of ocean engi¬ 
neering today? Except for the oil industry, the present 
climate is still really one of exploration, discovering pre¬ 
cisely what riches the oceans can offer us, and how man 
can best obtain them. Experience during the last five 
years with deep-diving vehicles has clearly demonstrat- 
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ed that, in spite of sophisticated instruments, the human 
eye and brain still remain the most efficient instrument 
and data processor for oceanographic study. Thus Naval 
and commercial interests have shown great interest in 
deep-sea vehicles for research, search and rescue opera¬ 
tions. The prototype vehicles are giving industry the 
chance to become familiar with new approaches to en¬ 
gineering. Engineering technology is just as much de¬ 
veloped by designing and building as it is by carrying 
out the background research. 

These examples typify the application of the systems 
approach to ocean engineering (and also to ocean trans¬ 
portation and naval engineering). No longer does the de¬ 
signer of a ship, an instrument or a full-scale project 
ask simply, “How do you design the best pieces of equip¬ 
ment for which the characteristics are established?” In¬ 
stead, the first stage of any formulation is a searching 
quantitative analysis of the problem, “Which set of 
characteristics would assure that a piece of equipment 
designed to these characteristics is the best solution for 
the mission to be performed?” 

The main challenge today is the design of suitable 
materials to withstand the corrosive marine environment. 
A typical example is the search for a material which can 
be used to construct pressure hulls for any type of deep- 
sea application. The Navy has conducted studies of this 
sort for decades in connection with submarines, but the 
impact of “deep submergence” has caused greatly in¬ 
creased activity in recent years. Since the range of ap¬ 
plication of such materials was extended beyond hulls 
for submarines, operating in relatively shallow depths, 
a broad attack has been launched on the materials prob¬ 
lem. At present, steels, titanium and aluminum alloys, 
glass reinforced plastics, glass and sintered materials are 
being investigated; already some of them have paid off 
the research by becoming everyday constituents in ocean¬ 
engineering projects. 

Other areas of engineering which require similar long¬ 
term study spring readily to mind—lightweight power 
plants for deep-sea applications and reliable underwater 
communications are two fields in which technological 
advances will benefit oceanographic utilization. Sys¬ 
tematic development of these and many related engineer¬ 
ing fields will eventually make available to man the riches 
residing in and below the world’s oceans, and achieve the 
long-term objective of ocean engineering. ■ 

Alfred A. H. Keil came to 
M.I.T. in July, 1966, as 
Professor and Head of the 
Department of Naval 
Architecture and Marine 
Engineering. Dr. Keil received 
his doctorate degree from 
Friedrich Wilhelm University 
in Breslau, Germany, and 
arrived in the United States 
in 1947. He came to M.I.T. 
from the U.S. Navy’s David 
Taylor Model Basin, in 
Washington, D.C., where he 
was the first technical director. 



Power requirements for orthodox surface ships and projected 
new hoverships at different speeds. Above about 40 knots 
the resistance encountered by craft riding on an air cushion in 
moving over the water, and hence their power requirements, 
remains significantly low; these craft can thus travel far more 
economically at high speeds than can conventional ships. 
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Radio Astronomy: 
Window on the Universe 

Science and technology act in harness to 
produce instruments which can probe the outer 
reaches towards the edge of the universe 


By James W. Meyer 


In a space age when we expect soon to send instru¬ 
ments and even men to our planetary neighbors, we may 
lose sight of the fact that for a long time we have been 
using a most erudite space traveler—the photon. It 
alone has the ultimate speed: a few seconds to the moon, 
three to 10 minutes to the inner planets, and just over 
four hours to.Neptune and Pluto are its transit times in 
our solar system. From there to the nearest star is a long 
jump even for the photon—over four years. 

Until recently, astronomers used only those photons 
with energies lying in the visible region of the electro¬ 
magnetic spectrum or close to it. Now we have opening 
before us what have been described as new windows 
on the Universe—vast new areas of the spectrum to 
which the earth’s atmosphere is reasonably transparent. 
One of these is the radio region; here the atmosphere 
permits passage of photons with wavelengths from tens 
of meters to tenths of centimeters. This is the realm of 
radio astronomy, which—though still an infant—has 
made significant contributions to cosmology and to our 
understanding of our own galaxy, our sun, our neigh¬ 
boring planets, and our own atmosphere. 

All this is very different from radar astronomy. For 
centuries astronomers have waited for the photons to 
come to them, have collected them with telescopes, and 
analyzed them spectroscopically. Now the radar astron¬ 
omer can send out photons of his own choosing and 
study them to see how the target body has modified them 
as they return. 

Contrary to the opinion of some, radar and radio as¬ 
tronomy are not incompatible. True, the radar astron¬ 
omer sends out powerful signals in the radio spectrum 
used by the radio astronomer, but it is far easier for him 
to get sympathetic silence from the radar astronomer 
than from the host of other services crowding the avail¬ 
able spectrum. Today, it is becoming increasingly com¬ 
monplace for radio and radar astronomers to share the 
same facilities. In fact, radio and radar astronomy are 
quite complementary. Radar astronomy will be confined 
to the solar system for a long time. With its techniques 
astronomers may make accurate metric measurements 


of the solar system, study planetary surfaces, deduce 
planets’ rates of rotation and begin to understand proc¬ 
esses occurring in the solar atmosphere. Radar astron¬ 
omy also forms one section of our investigations of in¬ 
terplanetary matter. 

Beyond the solar system—to our own and other gal¬ 
axies and to the evanescent edge of the universe—radio 
astronomy has no competition from radar. And radio 
astronomers may be seeing the edge of the universe even 
now: some cosmologists believe that minute amounts 
of residual noise in the microwave region which have 
been observed recently stem from the edge of space and 
time—radiation from the primordial “big bang” that 
started our expanding universe. 

A Fortuitous Beginning 

Radio astronomy was bom serendipitously out of a very 
pragmatic project—a study of radio noise in the high- 
frequency band, where some of the international radio¬ 
telephone circuits operated. Karl Jansky’s perceptive 
analysis of data taken in the early thirties showed that 
some of the noise his directional antenna picked up was 
not originating on earth or in the atmosphere. It was 
apparently coming from some fixed point in space. 

Today such a discovery would start an avalanche of 
investigations, but not then. Jansky, his project com¬ 
pleted, was assigned to another. One man, Grote Reber, 
an ardent radio amateur, thought the discovery impor¬ 
tant enough to spend his own money and equip himself 
for similar observations. Reber was the first to use a 
parabolic mirror as a radio telescope. 

Jansky had suggested that the noise he found origi¬ 
nated in the thermal motion of a hot body—the vibra¬ 
tions in which all atoms at temperatures above absolute 
zero indulge. Reber therefore built his radio telescope 
to operate at the highest frequency within his means, 
where he correctly expected the greatest possible power 
(since thermal noise increases as the frequency be¬ 
comes higher). His first attempts, in the region of 10 
centimeters wavelength (an astronomical frequency in 
those days), failed completely. If the radiation he was 
seeking was thermal he should have had 26,000 times 
the intensity Jansky saw. A less tenacious man might 
have quit right there, but not Reber. He moved down 
the spectrum in decade steps until he achieved success 
at 187 centimeters. The “stubborn Dutchman” showed 
that the cosmic static which he and Jansky saw was far 
from being thermal in origin. 

Reber began to understand that these non-thermal 
radio sources are strange indeed. Instead of increasing 
with frequency, as in thermal sources, the intensity of 
their radiation goes down exponentially as the frequency 
rises. Radiation from non-thermal sources has no dis¬ 
crete spectral lines; indeed, it has all the characteristics 
of noise, but not of thermal noise. 

Towards the Quasars 

These earliest radio astronomical observations took such 
a broad look at the sky that they saw no discrete sources 
at all. The radio telescopes were picking up, primarily. 
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the “galactic background” noise from our own galaxy, 
the Milky Way. 

Just after World War II radio astronomers began to 
discover hot spots in the cosmic background. First, one 
emerged in the constellation Cygnus, then others ap¬ 
peared in the same constellation and in Cassiopeia, 
Taurus, and Sagittarius, as larger apertures and multiple 
antennas increased the resolving power of radio tele¬ 
scopes. The early techniques were not accurate enough 
to identify radio sources with visible stars. But as ac¬ 
curacy improved more and more of the radio sources 
came to be associated with visible objects, such as gal¬ 
axies, supernovae, and nebulae. By the end of 1962 fifty- 
seven extragalactic radio sources had been identified with 
visible objects, and by the end of 1963 this number had 
increased to about 100. 

Continuing improvements in positional radio astron¬ 
omy led in 1964 to the discovery of a new breed of 
celestial object—the quasi-stellar radio sources, or qua¬ 
sars. These do not fit the pattern of regular radio 
stars and galaxies at all. They are sources of intense 
noise, yet have diameters of only 1 to 20 per cent of 
typical galaxies. One quasar, known by its catalog num¬ 
ber 3C273, is bright enough to be seen with a good 
amateur telescope. 

Optical studies of quasars have revealed large shifts 
of their spectral lines towards the red end of the spec¬ 
trum. [Astronomers have observed the “red shift” for a 
long time, and they generally assume that it indicates 
movement of the body away from us. This has led to 
the concept of an expanding universe: parts of the uni¬ 
verse are receding from one another at velocities that 
increase with increasing distances. Knowing this, and 
the constant of proportionality between velocity and dis¬ 
tance (Hubble’s constant), the amount of the red shift 
has been a measure of the distances of stars and gal¬ 
axies.] 

The spectral lines of quasars are shifted by as much 
as 46 per cent, which indicates that they are hurtling 
away from us at speeds up to 36 per cent of the speed 
of light. This places them between 10 9 and 10 10 light- 
years away from us, distances at which we should never 
see an ordinary galaxy, let alone an ordinary star. How, 
then, does one account for the quasars’ great radiation 
power, which enables us to see them? The fusion of 
hydrogen—the process producing energy in the stars— 
provides nowhere near enough energy to produce such 
radiation. 

One possibility is that these quasars are not so far 
away after all, that the red shift may not result from 
movement. The theory of relativity tells us that a photon 
will lose energy—be shifted to a longer wavelength— 
when it moves against a gravitational field. But huge 
densities would be required to produce the red shift of 
quasars in this way. The presently favored theory sug¬ 
gests that the radiation and red shift of quasars result 
from cataclysmic gravitational collapse—explosions in 
the nuclei of galaxies. 

Whatever the answer, the interest in quasars—on 
which radio and visible light astronomy combine as re- 



PHOTO; GKOTE REBER 


Original radio telescope built by Grote Reber in 1937 with 
his own money and energy. As he put it, “In my estimation it 
was obvious that K. G. Jansky had made a fundamental 
and very important discovery.” He built this 31-foot parabola 
after rejecting a bridge company offer to build and erect 
a 50-footer for $7,000! In the mid-thirties Reber thought 
this price was excessive, but later wished he had been 
“more of a speculator.” 
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Kaleidoscope of radio telescopes (left) shows five of the 
largest in the world today. At the extreme left, top to 
bottom, are the Greenbank, Haystack and Parkes telescopes; at 
near right, top to bottom, the Arecibo and Jodrell Bank 
instruments. Chart at right indicates the performance charac¬ 
teristics of 10 of the world’s largest radio telescopes. 

The leveling off of gain and the onset of reduced gain for 
shorter wavelengths is indicative of the precision of the 
parabolic surfaces in terms of wavelength of those large 
reflectors. The largest fully steerable telescope is the 250-foot 
diameter telescope at Jodrell Bank; neither the 1,000-foot 
diameter facility at Arecibo nor the 300-foot diameter 
Greenbank telescope is fully steerable. However, studies are 
underway in the United States, Britain, and Australia to 
determine the feasibility of even larger radio telescopes. 

search tools—is now very keen. These objects, too 
bright to be stars yet too small to be ordinary galaxies, 
present cosmology with one of its greatest problems. 

Molecules in Space 

Until 1951 radio astronomers had to be content with 
observing the background, non-thermal radiation from 
space, interspersed occasionally by hot spots indicating 
powerful sources. In that year, however, came evidence 
of radio emission from hydrogen, and this was the key 
to impressive progress in the years to follow. Hydrogen 
showed itself through its spectral line at 21 centimeters 
wavelength, an electromagnetic wave resulting from 
very small changes in the energy of hydrogen atoms. 
Radio astronomers could now identify the most abun¬ 
dant element in the universe, which pervades the vast 
interstellar spaces in our galaxy. By measuring the red 
shift of this line they had a quantitative index of motion; 
they could compare radio and optical observations of 
our galaxy. And the results showed good agreements. 

Vast clouds of dust obscure the optical astronomers’ 
view of much of our galaxy. Microwaves penetrate these 
clouds easily, and study of the hydrogen line has given 
astronomers a first “look” at parts of the Milky Way. 
With the red shift to measure distance, and large tele¬ 
scope apertures to give good angular resolution, radio 
astronomers have produced radio maps of the unseen 
arms of our galaxy. 

The hydrogen line can be observed either in emission 
or absorption. In producing emission lines, the hydro¬ 
gen atoms themselves emit the radiation detected. But 
hydrogen atoms can also absorb radio energy at 21 cen¬ 
timeters; and so it is possible to infer the presence of 
hydrogen in any one part of space by the “hole” at 21 
centimeters in the general background of radio noise. 
Absorption studies of the 21-centimeter line thus give 
information on clouds of hydrogen between radio 
sources and the earth. 

As the sensitivity of radio telescopes improved and 
techniques were polished, radio astronomers looked 
hard for new lines. The obvious candidate to follow hy¬ 
drogen was a line from heavy hydrogen (deuterium). 
So far, however, no one has seen this line, in spite of the 
fact that instruments are sensitive enough to detect con¬ 
centrations of deuterium in space well below that cor¬ 
responding to the ratio of deuterium to hydrogen on 
earth. 


Gain (decibels) 



Wavelength (cm.) 

o> i in 11 ill i.o i i i 11 mho i i i 11 in 


1 Aerospace— 15-foot—and 
University of Texas—16-foot. 

2 28-foot Spun Cast. 

3 Lebedev—72-foot. 

4 Good—85-foot. 

5 Haystack—120-foot. 

6 Parkes—210-foot. 

7 Jodrell Bank—250-foot. 

8 Greenbank—300-foot. 

9 Arecibo—1000-foot. 
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photo: H. I. EWEN 


Horn antenna, jutting from an upper-story window 
of a Harvard laboratory, collected the first evidence of 
radiation from hydrogen in space in 1951. The experiment 
was carried out by H. I. Ewen and Professor Edward 
Purcell. Studies of radio emission from hydrogen give us 
information about the unseen arms of our galaxy. 


Finally, late in 1963, a group at Lincoln Laboratory 
observed two new lines in absorption: the 18-centimeter 
lines of the hydroxyl (OH) radical. Since then, these 
lines have been observed in emission. In certain regions 
they have very strange properties, such as high intensi¬ 
ties and large amounts of polarization. These features 
have suggested to several astronomers that radiation 
from nearby stars must be producing a cosmic OH maser 
—the radio equivalent of a laser. At the moment, the 
whole OH story is in its early stages; it promises to be a 
most interesting one. 

Only last year astronomers at the Harvard Observa¬ 
tory observed a new class of spectral lines in space. Ex¬ 
tensions of formulae accounting for lines in the visible 
spectra of hydrogen and of helium predicted a series of 
lines in the radio region, and it is these that have now 
appeared. They have been observed in emission for neu¬ 
tral hydrogen and helium, and also for ionized hydro¬ 
gen. Thus, radio astronomers now have the means of 
studying some of the highly ionized gases that make up 
our universe. 

Radiation from the Big Bang? 

None of the radiation I have described so far has 
shown characteristics remotely like those of simple ther¬ 
mal radiation. Recent observations, however, have sug¬ 
gested the presence of a residual thermal radiation which 
may emanate from the primordial fireball—the origin 
of the universe according to the Big Bang theory. The 
fireball was intensely hot and very opaque; its tempera¬ 
ture might have been about 10 to degrees; its radiation, 
red shifted by the expanding universe over the evolu¬ 
tionary period, is expected to have a maximum intensity 
at a wavelength of about one millimeter. 

Is there really residual radiation which can be at¬ 
tributed to the primordial fireball? “Fireball noise” pre¬ 
sumably is identical to that coming from other sources 
contributing to the background radiation. It must be 
that part of the background that comes uniformly from 
all of space—that is left over, in a sense, after all the 
rest collected by the radio telescope has been accounted 
for. The problem is to sift the general from the total 
radiation that now clutters up (and makes interesting) 
the radio astronomer’s life. 

Here appears an opportunity to look into the really 
early days of the universe. Was it isotropic? Was it ho¬ 
mogeneous, or did turbulence produce eddies and swirls? 
Or is that interpretation totally incorrect? What we need 
to answer these questions are data at wavelengths shorter 
than one centimeter. But in this region the atmosphere 
begins to become opaque. Is a radio telescope in space 
the answer? 


Radio Sun and Radio Planets 

Productive modern radio studies of the solar system belie 
the impression that radio astronomy’s interest lies only 
in the remotest regions of space and time. Although 
Sir Oliver Lodge first searched for electromagnetic ra¬ 
diation from the sun at the turn of the century, it was 
not until the early forties that the sun was successfully 
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“seen” by radio. At that time British radars were ex¬ 
periencing some strange form of interference, and the 
investigator of this trouble correctly identified the sun as 
the culprit (rather than, as was originally thought, some 
novel manifestation of German jamming techniques). 
Had radio astronomy not begun with Jansky and been 
maintained by Reber, it would surely have blossomed 
now. The vast research effort put into radar contributed 
much of the technique and apparatus necessary to fur¬ 
ther radio astronomy. Now radio astronomy repays its 
benefactor in providing the designer of radio and radar 
systems with knowledge of the natural noise environ¬ 
ment in which he must work. 

The sun presents many faces as the wavelength of 
observation changes. At wavelengths near one centime¬ 
ter the radio telescope sees a sun much like the one we 
see by eye, both in size and apparent temperature. At 
longer wavelengths it appears larger, much brighter at 
the limbs, and much hotter. 

Most of the radiation from the quiet sun is thermal, 
but superimposed on this background are many different 
types of transient outbursts that make the sun’s spec¬ 
trum very complex. We have now passed the year of the 
quiet sun and are entering an era of increasing sunspot 
activity. Radiation of particles from the sun—the solar 
wind—gives rise to the radiation belts around the earth 
which represent one of the hazards to space travelers. 
Increased electromagnetic radiation is believed to pre¬ 
cede solar outbursts, and solar radio astronomers are 
now trying to work out methods of observation and 
analysis which will enable them to forecast dangerous 
outbursts. 

The sun also provides the heat which makes the plan¬ 
ets and the moon thermal radiators. The first radio ob¬ 
servations of the moon came in the mid-forties, and de¬ 
tection of the first planet—Jupiter—did not occur until 
the mid-fifties. By now, radio astronomers have seen all 
the planets except the outer trio of Uranus, Neptune, 
and Pluto. 

Planetary radio astronomy of course involves more 
than merely detecting the planets. Detailed analyses of 
radiation from the planets already detected have pro¬ 
duced many surprises. Jupiter, for example, gives off 
bursts of non-thermal radiation in the decameter region 
and also radiates anomalously in the microwave region. 
Are these unexplained radiations Jovian counterparts of 
the earth’s Van Allen belts? Thunderstorms? Plasma os¬ 
cillations? Cyclotron radiation? 

Radio astronomy has also given us a chance to peer 
through the clouds that veil Venus. Radiation at a wave¬ 
length of 21 centimeters probably comes from the 
planet’s surface, while at intermediate wavelengths we 
observe different levels of the heavy atmosphere. 

Thus a radio astronomical spectrograph provides use¬ 
ful clues to the identity, abundance, and distribution of 
molecules in planetary atmospheres and surfaces. By an 
adroit choice of wavelength we can place our radio ther¬ 
mometers in previously inaccessible regions of space— 
behind clouds, beneath the surfaces of planets, and in 
the various regions of the solar atmosphere. However, 



Radio contours from a computer display show the pattern 
of radiation in the radio region from the Crab Nebula, whose 
optical radiation is shown on this month’s cover. This nebula, 
the remnants of a vast explosion seen in 1054, radiates 
strongly at all wavelengths. 



First evidence of the existence of hydroxyl radicals in space 
appears on this computer integrated display. A Lincoln 
Laboratory group made the detection, using the 84-foot 
parabolic antenna at Millstone Hill Observatory. The team 
consisted of Alan H. Barrett, Marion L. Meeks, and 
Sander Weinreb, ’58. 

Technology i 


41 




































































Relationship between the red shifts in the spectra of stars 
and galaxies and the velocities at which they are receding 
from the earth. The red shifts of the recently discovered 
quasars, such as 3C48, show that if indeed the effect 
is a Doppler shift, these strange bodies are receding 
at speeds comparable with that of light. 


on earth we are limited by the boundaries of the radio 
window, between the ionosphere on the long wavelength 
side and the atmosphere at millimeter wavelengths. Ra¬ 
dio telescopes in space would avoid these difficulties, of 
course. Indeed, in 1962 a microwave radio telescope 
aboard Mariner II looked at Venus from only 35,000 
kilometers above its surface. Radio telescopes have also 
been carried aloft in balloons to study our own atmos¬ 
phere. 

Hardware for Radio Astronomy 

It has often been said that engineering and technical 
progress depends heavily on the results of research moti¬ 
vated by the desire to know more of the basic nature of 
our physical world. But to stop there would do grave 
injustice to the great contributions that engineering and 
technology have made to our ability to undertake these 
fundamental investigations. Radio astronomy especially 
has profited from interaction between science and engi¬ 
neering, the one providing the why’s, the other the 
how’s. 

The story of radio and radar astronomy is replete with 
examples of beating swords into plowshares. After the 
last war, German Wurtzburg radar antennas were 
pressed into service as radio telescopes. Microwave re¬ 
ceiver techniques, urgently rushed forward by the needs 
of the war, became the backbones of microwave radi¬ 
ometers and spectrometers. Even today this interaction 
is taking place. Large microwave antennas designed for 
communications via the troposphere now serve as radio 
telescopes. A high-power tracking radar, designed at 
Lincoln Laboratory for problems connected with de¬ 
tecting ballistic missiles, now acts as a fountainhead of 
interesting radar and radio astronomy experiments. In 
fact, only recently have large antenna systems been de¬ 
signed specifically for radio astronomy. 

Since the energy leaving a radio source spreads out 
over a spherical surface with the source at its center, 
the amount of energy that the radio astronomer detects 
depends on the strength of the source and its distance 
from the earth. Clearly, the effective area of the antenna 
collecting it determines the amount of power available 
to the receiver. In locating accurately the positions of 
radio stars, the resolving power of radio telescopes de¬ 
pends, as in the case of optical telescopes, on the di¬ 
ameter of the antenna in terms of the wavelength of 
radiation it is collecting. The Hale 200-inch optical tele¬ 
scope at Mount Palomar has a diameter of roughly 10 
million wavelengths, indicating a resolving capacity of 
a few hundredths of a second of arc. Unfortunately, 
turbulence in the atmosphere limits earth-based instru¬ 
ments to resolutions around a second of arc, corres¬ 
ponding to a diameter of a hundred thousand wave¬ 
lengths. The atmosphere probably imposes a similar 
limit on radio telescopes, but radio telescopes detect 
much longer wavelengths than their optical counterparts, 
and even instruments in planning do not approach this 
limit. Thus, while optical telescopes with greater diame¬ 
ters than those of the present generation would only 
gain a small increase in performance, radio telescopes 
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would benefit greatly from increased size. 

One method, then, for improving the resolution of 
radio telescopes is simply to build larger antennas. An¬ 
other is to use two antennas and measure the interfer¬ 
ence between the radio waves they collect. Among no¬ 
table examples of this technique are the installations at 
Caltech’s Owens Valley Radio Observatory and the 
University of Manchester’s Jodrell Bank Observatory. 
The former has two 90-foot antennas, separated by up 
to 1,600 wavelengths, while the two antennas in the 
Manchester facility are separated by 75 miles; this 
equals 61,000 wavelengths, and allows resolution ap¬ 
proaching a second of arc. However, there is always the 
danger of confusing the actual location of the source 
among the various possibilities in the fringe pattern that 
the interferometer forms. And for sensitivity in detect¬ 
ing very faint sources there is no substitute for the de¬ 
tector’s collecting area; for interferometers this is the 
sum of the collecting areas of the individual elements, 
not the total area the array occupies. 

Australian astronomers have applied another ingeni¬ 
ous technique in the quest for improved methods of 
measuring diameters and positions of radio stars. This 
relies on the fact that the moon’s orbit crosses some of 
the most interesting radio sources. By observing the ra¬ 
dio source as the moon passes in front of it, astronomers 
can use the moon as a long-range reference of position. 
The method resembles watching a small source of light 
disappear behind the edge of a dime held two meters 
away from one’s eyes. Unfortunately, the moon will 
never occult all the radio stars we might want to look at. 

A radio telescope obviously contains more than just a 
large steerable mirror. It needs a detector—a sensitive 
radio receiver—and a method of recording and display¬ 
ing the data. When one is searching for weak signals, 
the noise generated inside the detector itself plays the 
key role in the sensitivity of the system. The first stage 
of the receiver—the preamplifier—normally controls 
this self-generated noise; incorporation of so-called 
solid-state maser amplifiers into receivers has greatly 
improved sensitivities. 

Finally we come to the radio telescope’s presenta¬ 
tion. Far from a picture of the heavens, this can take 
the form of a jagged trace on a pen recorder, a table of 
digits from a computer, or a contour map from a com¬ 
puter plotter. The digital computer is performing more 
and more functions in radio astronomy today, both re¬ 
ducing the tedium of data collection and expanding the 
horizons of presentation and interpretation of data. Spe¬ 
cial purpose computers now form integral parts of radi¬ 
ometers. 

It may seem strange that a technology that can build 
glass telescope mirrors with surfaces accurate to a frac¬ 
tion of a wavelength of light should find it a great chal¬ 
lenge to build a radio telescope mirror a few hundred 
feet in diameter. But in fact, problems in scaling size 
arise. Just as the strength to weight ratios of bone and 
sinew limit the size of the earth’s animal life, materials 
limit the size in antenna design. We are used to designs 
which can flex under stress: airplane wings literally flap, 


and skyscrapers sway in the wind. By contrast, the ra¬ 
dio telescope mirror must be rigid, holding its parabolic 
shape to a fraction of a wavelength under the influence 
of changes in temperature and gravitational loading as 
the antenna is moved to point at different directions in 
space. For a radio telescope operating at reasonably 
short microwave wavelengths, this rigidity implies pre¬ 
cisions of a small fraction of an inch. Every member in 
this kind of structure must contribute strength and stiff¬ 
ness. An added gusset, intended to stiffen a joint that 
flexes too much, may be just the wrong thing for the an¬ 
tenna: the added weight may produce more deflection 
than the added stiffness cures! 

Lincoln Laboratory’s Haystack antenna was designed 
and constructed under the surveillance of two computer- 
programmed structural analyses. The analyses, different 
in approach, were both used continually to cross-check 
the progress of the design, and the result was an out¬ 
standing performer. To blanket out the rigors of the 
New England weather, Haystack was enclosed in a 
radome; in more docile climes even the largest tele¬ 
scopes are unsheltered. 

The Future for Radio Astronomy 

Unlike optical telescopes, radio telescopes are nowhere 
near the ultimate limitations in performance imposed 
by the earth’s atmosphere. A national committee has 
recently recommended the construction of a very pow¬ 
erful, high-resolution unit, and also suggested a large 
array of antennas, perhaps 100, each approaching 100 
feet in diameter. 

Beyond the ground-based frontiers are those in space, 
where the limitations imposed on long-wave radio as¬ 
tronomy by the ionosphere and on millimeter wave¬ 
length radio astronomy by the atmosphere do not exist. 
Orbiting radio telescopes will be able to peer unper¬ 
turbed at the cosmos, using parts of the spectrum un¬ 
available from the ground. 

As in the case of elementary particles, unraveling 
the cosmic message that the wily photon carries de¬ 
mands large and expensive machines. Study of these 
space travelers tells us about the cosmos in much the 
same way that study of nuclear particles tells us about 
the atom’s core. But no venture is quite like trying to 
penetrate the depths of space-time, and nothing will pen¬ 
etrate it quite as deeply as the photon. ■ 

James W. Meyer is senior 
scientist at the Educational 
Development Center 
(formerly Educational Services 
Incorporated) on leave 
from Lincoln Laboratory, 
working on films and 
other learning aids for 
undergraduate college physics. 
He joined the staff of Lincoln 
Laboratory in 1952; he 
has been associate 
head of the Radar Division 
and of the Solid State 
Division, and, from 1963 to 
1965, was head of the 
Radio Physics Division. 
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Trend of Affairs 


International Technology: Closing the Gap? 
Technology is the most exportable of America’s mod¬ 
ern skills. 

This is the capsulated conclusion of four M.I.T. Fac¬ 
ulty members speaking on problems and opportunities 
of international business before a recent closed meet¬ 
ing of New England corporate executives sponsored by 
the M.I.T. Associates. 

American firms have several advantages when they 
set up shop overseas. One is mobility, according to 
Charles P. Kindleberger, Professor of Economics, who 
pointed out that “the international corporation is going 
to be able to move (for example, to a new, more effi¬ 
cient location) more easily than, say, a German corpo¬ 
ration could move to France.” 

Another is the antitrust regulation in some foreign 
nations. These laws, according to Morris A. Adelman, 
Professor of Economics, may serve to prevent locally 
owned competition from subjecting American-owned 
firms to price squeezes or market freeze-outs. 

But there are problems, too. Europeans’ pride and 
traditional nationalism makes them view with suspicion 
or even alarm “intrusions” from the new world. This 
sometimes develops into an outright refusal by a gov¬ 
ernment to allow American takeover of a firm, said 
Professor Kindleberger. 

The gap between the U.S. and any of its national 
competitors is wide and it is not narrowing, said Car- 
roll L. Wilson, ’32, Professor of Management. Why? 


- 



Because, he said, many European companies are hob¬ 
bled by weak managements. “There are mental blocks 
that curb spending on research and development. Gov¬ 
ernment support tends to go to government enterprises 
or to schools; there is labor immobility, too much se¬ 
crecy, a desire to co-operate with competitors rather than 
compete with them. There are too many small, inward¬ 
looking firms in Europe,” said Professor Wilson. 

But the most important American advantage is tech¬ 
nology, especially powerful in relation to underdevel¬ 
oped countries. “The great markets of the future lie in 
Africa, Latin America and Asia,” said Richard D. Rob¬ 
inson, ’63, senior lecturer in the Sloan School of Man¬ 
agement. The marketable products are the skills re¬ 
quired to build, equip and manage modern industrial 
plants, and the sale of these skills is “likely to generate 
the highest return on investment,” Dr. Robinson told 
the group. 

Indeed, Dr. Robinson related the recent speculation 
of a Department of Commerce official that, under our 
export licensing regulations, an M.I.T. graduate travel¬ 
ing abroad should have a validated export license be¬ 
fore leaving the country “in order to cover what he has 
in his head. 

“A university such as M.I.T. is in fact an important 
export enterprise,” Dr. Robinson said. 

Technology can now be separated from production 
just as management was from ownership earlier in this 
century. The international corporation of the future will 
probably sell its technology, its skills, and its distribu¬ 
tion services on a contractual basis to largely locally 
owned firms. “Under these circumstances,” Dr. Robin¬ 
son said, “private international business will probably 



PHOTOS: WILLIAM C. MILLER, PALOMAR 

A new photographic emulsion has enabled the world’s largest telescope 
at Palomar to reach much farther into space and to record celestial 
objects three times fainter than any ever before recorded on film. 

Already the new emulsion has made important contributions to 
astronomy, confirming that small protuberances emanate from the starlike 
disc of quasar 3C-48. And it has shown that this quasar and another, 
3C-273, are relatively isolated and not associated with distant galaxies. 

The details of the center of galaxy Messier 101 show up well in the 
conventional photographic plate (left), but its spiral arms appear in far 
greater detail on the sensitive new emulsion, which has here (right) 
captured stars never before photographed. The new material, 
developed by Eastman Kodak Company, emphasizes very faint 
objects against the glow of the night sky. It may be “one of the most 
significant advances in astronomical photography in a decade.” 
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generate a net pressure in the direction of closing the 
gap between rich and poor nations. If so, its life ex¬ 
pectancy is vastly increased.” □ 

Our Poisoned Planet 

The Annual Meeting of the American Association for 
the Advancement of Science conveniently fills the week 
between Christmas and the New Year with the illusion 
of hard work and the reality of a festive atmosphere. But 
the latest meeting, in Washington, took on a somber 
tone in considering the theme of “how man has changed 
his planet.” 

Pollution of all sorts dominated the discussions— 
pollution of the land, the atmosphere, waters, and cities, 
by pesticides, poisonous gases, organic and inorganic 
residues, and people. From the symposia came the mes¬ 
sage that we must act now to reverse the changes we have 
inflicted and are increasingly inflicting on our environ¬ 
ment; it is not yet too late to ensure that in 10 years’ 
time we will not be living in the equivalents of open 
sewers, but action must come soon. 

Our environment has reached its present state of de¬ 
cay through the heedless application of new technology 
in past years. The lesson is now clear: introduction of a 
new technology without considering all its possible ef¬ 
fects is, in the words of Elmer W. Engstrom of R.C.A., 
“equivalent to setting a time bomb that will explode in 
the face of society.” 

One novel idea for a fresh attack on the problems of 
urban pollution came from Professor Athelstan F. Spil- 
haus, ’33, of the University of Minnesota. He suggested 
that an experimental city should be built, specifically 
planned to meet the problems of pollution and over¬ 
crowding which plague existing cities. Such a city would 
be an evolving body, and although computer simulation 
studies would help to solve its problems the fact that 
real people lived in such a city would ensure its authen¬ 
ticity as a model for cities of the future. 

The most discussed urban-area problem was air pol¬ 
lution, and a number of scientists at Washington pro¬ 
duced evidence that this is now having an adverse ef¬ 
fect on even the agricultural environment. One speaker 
estimated that polluted air now causes more crop dam¬ 
age in terms of cost than the extremes of the weather. 

Robert H. Daines of Rutgers University pointed out 
that pollution of plants was no longer restricted to small 
areas around notorious emitters; sensitive plants are 
being damaged over very large tracts of the country. 
We have the consolation, however, that plants are far 
more sensitive than animals to the sulphur dioxide and 
oxides of nitrogen which make up a large part of pollut¬ 
ed air. Thus they can forewarn of the disasters await¬ 
ing us if we continue to poison our atmosphere. 

A very practical application of this knowledge was 
described by J. R. Hansbrough of the U.S. Department 
of Agriculture’s Forest Service. His group is breeding 
a series of Eastern white pine trees with specific sensitiv¬ 
ities to different pollutants, and the trees will eventually 
find use as monitors of the type and extent of pollution 
in any region. 

Another form of monitoring depends on studying 
air-borne radioactive materials attached to solid par¬ 
ticles. These materials visibly affect plants, according 
to Ronald G. Menzel of U.S.D.A.’s Agriculture Re¬ 
search Service. And since the fact that a particle is car¬ 


rying radioactive materials does not affect its physical 
properties, pollution scientists can validly use radioac¬ 
tive damage in plants as a monitor of the more general 
damage caused by polluted air. 

Water pollution received its share of attention at the 
A.A.A.S. Up to now, scientists have concentrated on the 
problems of minimizing organic and biological wastes; 
however, two papers pointed out the potential menace 
of inorganic pollutants. Professor Jacob Verduin of 
Southern Illinois University noted the enrichment of 
phosphorus salts in U.S. waters over the last 20 years. 
The main source of this is effluent from sewage treat¬ 
ment; going back along the train pinpoints the real cul¬ 
prits as detergents which have not degraded. The ex¬ 
cesses of phosphorus salts now building up are giving 
rise to dense populations of algae in waters. 

A second form of inorganic contamination is now 
beginning to cause anxiety—salt. Dr. Wayne Thorne of 
Utah State University pointed out the extent of this 
problem with the warning that salt contamination will 
continue to increase even when all the principal pres¬ 
ently planned methods to combat pollution go into 
action. 

Serious as these problems are, perhaps the most dis¬ 
turbing form of pollution we face is that by human be- • 
ings—the population explosion. At Washington, two 
papers suggested new approaches to this problem. Ulia 
Olin of the United Nations Development Programme 
and the Institute of Theoretical Medicine, New York, 
suggested that urbanization is the answer. 

A large body of evidence supports the belief that 
fertility rates among city dwellers are noticeably lower 
than among rural populations. It appears that the com- 



The late Edward H. White, 2d, photographed on a visit 
to M.I.T. three weeks before his death in a fire on the Apollo 
launch pad at Cape Kennedy. In a statement about the 
tragic deaths of Astronauts White, Grissom and Chaffee, 

David G. Hoag, '46, Associate Director of the Instrumentation 
Laboratory, said: “We at M.I.T. are deeply stunned by 
the accident which has claimed the lives of the three 
astronauts. During the years we have been developing 
the guidance and navigation system for the Apollo spacecraft 
we had worked with all of them closely in Cambridge and 
in Houston. . . . All three made frequent visits to M.I.T., 
particularly Astronaut White, the senior pilot who was the crew 
member specifically assigned to guidance and navigation 
operations.” 
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Coal Hydrocarbons Natural gas Uranium 

.-.■■fr Known resources now recoverable. 

&////A Estimated undiscovered resources recoverable with present technology. 
IHH Known and undiscovered resources not recoverable with present technology. 
Total energy requirement. 1960 to 2000. 

1— Conventional liquid hydrocarbons 

2— Shale oil 

3— Oil in bituminous rocks 


data: interdepartmental energy study 


Energy for the year 2000: Can research and development 
show ways to convert resources not now recoverable (black 
bars) to meet the world’s energy requirements in 
33 years (white bars)? 


Trend of Affairs 


petitive strain of living in a city reduces the ability and 
desire to have children. 

The effect is particularly noticeable in Eastern Eu¬ 
rope, where the total populations may well start to de¬ 
cline very soon. But whether urbanization can induce 
decreased fertility quickly enough to deal with the scale 
of the problem in India and other developing countries 
is open to doubt. 

David M. Heer of Harvard University pursued an¬ 
other line of reasoning, proposing that the best way of 
stemming the population explosion will be to continue 
to decrease the death rate, using advanced medical 
technology. Dr. Heer has carried out computer studies 
of the factors which contribute to the high birth rates 
in developing countries. One of the assumptions he fed 
into his programs was that couples wished to make 
sure that at least one son would survive to support them 
in old age. When death rates are high, couples are physi¬ 
cally unable to produce enough children to ensure this. 
At present, death rates are still just high enough to 
encourage high birth rates as insurance of a comfort¬ 
able old age. But as the death rate continues to fall, 
according to the computer studies, the birth rate drops 
precipitously. Perhaps a faster way of assuring couples 
of care in their old age, suggested Dr. Heer, is to intro¬ 
duce well-publicized social security schemes in develop¬ 
ing nations. □ 

How Adequate Is Our Energy? 

In February, 1963, President John F. Kennedy asked 
for “a comprehensive study of the development and uti¬ 
lization of our energy resources to aid in determining the 
most effective allocation of our research and develop¬ 
ment resources.” Four years later Donald F. Hornig, 
Presidential science adviser, and Ali B. Cambel of the 
Institute for Defense Analyses have reported that “ ‘to¬ 
tal resources’ far exceed anticipated requirements for 
any and all energy sources . . . The fruits of research 
and development programs can assure economical and 
physically exploitable energy resources throughout the 
20th century.” 

Coal supplies are far more than adequate for demands 
anticipated through the year 2000; liquid hydrocarbons 
(petroleum and derivatives) are in shorter supply, and 
the demand will probably result in cost increases. Nat¬ 
ural gas is the energy resource of “greatest relative long¬ 
term scarcity.” But there is “no serious long-term prob¬ 
lem in the supply of liquid and gaseous fuels,” because 
solid fuels can be converted and because of the immense 
reserves of oil shales (“one of the largest potential 
sources of energy available from fossil fuel”) upon 
which we may draw. 

The longer-range outlook is less certain. “For the pe¬ 
riod beyond the year 2000, these statements can be made 
with less and less confidence,” says the report prepared 
for the Interdepartmental Energy Study by Dr. Cambel’s 
Energy Study Group. 

Additional research and development is recom¬ 
mended in several fields. Colleges and universities, said 
Dr. Cambel’s group, already handle considerable energy- 
related research, especially in defense and space appli- 
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Available Now 

INTRODUCTORY NETWORK THEORY 

AMAR G. BOSE • KENNETH STEVENS 
Massachusetts Institute of Technology 

"This reviewer enthusiastically recommends this text, with scarcely 
any reservation, not only for the classroom, but also for the en¬ 
gineer whose circuit theory education was concluded five years 
ago. This book will stimulate some beneficial fresh thinking about 
linear circuitry theory for most of us, and lead naturally into the 
modern areas of active linear networks." IEEE spectrum 

357 pages; $9.75 

INTRODUCTION TO MAGNETIC RESONANCE 

With Application to Chemistry and Chemical Physics 

ALAN CARRINGTON, University of Cambridge and Downing 
College • ANDREW McLACHLAN, Trinity College, Cambridge 

Just published. A clear and concise presentation of the most 
important principles and applications of nuclear magnetic reso¬ 
nance and electron spin resonance. The first text to treat both 
topics in a single volume. Methods illustrated with key examples 
from current research. Suggested readings and key original 
papers at chapter ends and mathematical appendixes on ad¬ 
vanced topics such as perturbation theory, tensors, and spin 
angular momentum. 262 pages; $10.95 

PROPERTIES OF ELECTRICAL ENGINEERING 
MATERIALS 

G. C. JAIN, Rice University 

Just published, for the student of electrical engineering, this 
text is a practical introduction to the basic physical principles 
underlying the behavior of the materials he will use. Solid state 
physics and such topics as thermal, electric, and magnetic proper¬ 
ties of matter are emphasized. Quantum mechanics and statistical 
physics are discussed in an easily understood manner; fundamental 
ideas are introduced by simple examples. 377 pages; $12.95. 

BIOLOGICAL CHEMISTRY 

HENRY R. MAHLER • EUGENE H. CORDES 
Indiana University 

"A distinguished addition to the . . . texts covering its field. . . . 
It has not only the transitory advantage of being the most up-to- 
date textbook but the more enduring values of solidity, reliability, 
and depth of insight into the central problems of biochemistry 
today." John T. Edsall in Science 872 pages; $16.50 

PRINCIPLES OF MAGNETIC RESONANCE 

With Examples from Solid State Physics 

CHARLES P. SLICHTER, University of Illinois 

"An unusual text, being neither an introductory book in the con¬ 
ventional sense, nor an advanced treatise. . . . The author has 
attempted to help the beginner in magnetic resonance to under¬ 
stand the theoretical literature by introducing selected topics 
and solving simple problems using advanced notation and in¬ 
cluding details which Ore frequently omitted as trivial. Hopefully, 
this book will serve as a model for books in other fields of modern 
physics." American Scientist. 246 pages; $9.00 


Revised Edition 

Edited by EUGENE BELL 
Massachusetts Institute of Technology 

Paperbound edition containing recently published research 
papers and summaries of others by outstanding scientists. Papers 
focus on fourteen problems of developmental biology. Introduc¬ 
tion to each section discusses problems of broad significance in 
context of what is known and what contributions papers have 
made to the status of these problems. New recent references. May. 

BIOSYNTHESIS of SMALL MOLECULES 

GEORGES N. COHEN 

Centre Nationale de la Recherche Scientifique 

Presenting in compact form material not previously available in a 
single volume, the text describes the methodology used to unravel 
the biosynthetic pathways leading to the construction of building 
blocks eventually incorporated into proteins and nucleic acids; 
studies the pathways in detail; describes reactions leading to the 
synthesis of carbohydrates, fatty acids, vitamins, coenzymes; 
etc. June. 

CONSTRUCTIVE REAL ANALYSIS 

ALLEN A. GOLDSTEIN, University of Washington 

The central concern of this text is the ideas involved in develop¬ 
ing constructions for solving the closely related problems of finding 
roots of systems of equations and operator equations in a given 
region, and the extremal problems of minimizing or maximizing 
functions defined on subsets of finite and infinite dimensional 
spaces. Rather than provide practical algorithms for solving prob¬ 
lems, the aim here is to furnish tools for studying and developing 
algorithms. April. 

INTRODUCTION TO LINEAR ALGEBRA 

PETER J. KAHN, Cornell University 

Emphasis is on the development of mathematical insight and 
problem-solving capacity as the book proceeds from the specific 
to the general, the concrete to the abstract, the geometric to the 
algebraic. Illustrating this organization, the first chapter pre¬ 
sents many examples informally, while later chapters supply 
theoretical foundation; determinants are presented as scalar 
changes in oriented volume due to linear transformation. Alge¬ 
braic consequences are then developed. May. 

ORDERED TOPOLOGICAL VECTOR SPACES 

ANTHONY L. PERESSINI, University of Illinois 

Bringing together information largely available only in scattered 
research papers, this text is a systematic treatment of the theory 
of ordered topological vector spaces. It includes motivational 
material and many examples and applications, and discusses 
in detail Choquet simplexes, order convergence, continuity and 
extensive properties of positive linear mappings and functions, 
ordered topologies, etc. June. 

THE GENETIC CODE 

The Molecular Basis for Genetic Expression 

CARL R. WOESE, University of Illinois 

A detailed discussion of the present status of the genetic code 
and the mechanisms for decoding genetic information. The con¬ 
ceptual history of the code is reviewed and various facets of 
decoding problems are considered. May. 
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Sonar recordings of the Charles Basin. The map shows the route of the 
boat as it made the recordings. The unevenness of the interface between salt and 
fresh water may indicate either that clumps of flotsam or air bubbles are floating 
at the interface, or that the salt and fresh water are mixing over a short depth. 


Extended interface between salt and fresh water 
above a sewer outlet in Boston Harbor. The sonar 
recording shows a column of fresh water rising 
from the outlet and drifting away with the tide. 
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cations—areas which are “fashionable and exciting to 
the younger scientists and engineers.” But research on 
aspects contributing to civilian energy is not so popular; 
civilian economic growth is thus “deprived of the young, 
fertile minds and of basic research,” said Dr. Cambel’s 
report. 

No single science today unifies energy, and the En¬ 
ergy Study Group urges that interdisciplinary programs 
should be set up to group “common aspects in the energy 
field.” □ 

Sonar Spots Fresh Water 
Sonar has established itself as an important tool in the 
armory of deep-sea oceanographers, and it is also prov¬ 
ing valuable in investigations below the sea floor. Now a 
new application has come to light—the detection of in¬ 
terfaces between salt and fresh water. 

The Charles River Basin is one of the rare waterways 
in which interfaces of this sort occur. A dam between 
the basin and Boston Harbor controls the height of the 
water in the basin, and when the locks in this dam are 
opened at high tide, a large amount of salt water enters 
the basin. Instead of mixing with the fresh water, this 
flows underneath it. 

Under drought conditions in summer, the layer of 
salt water so formed represents a large proportion of the 
water in the basin. The effect of the salt on the ecology 
of the river produces the characteristic smell of the 
Charles at this season. Not until spring does enough 
fresh water come down the river to flush out the salt. 

In the December 23 issue of Science Professor Harold 
E. Edgerton, ’27, describes a sonar exploration of the 


Charles Basin (using a 12 Kc sonar with a pulse lasting 
0.1 milliseconds) which clearly reveals the salt-fresh 
interface (see photo and map, above, left). 

An interesting feature of the soundings is the lack of 
uniformity of the interface, as recorded. Possibly this 
means that clumps of flotsam or air bubbles are floating 
at the interface; alternatively it may stem from the fact 
that the fresh and salt water are actually mixing over a 
short depth. 

Can sonar offer any solution to the increasingly im¬ 
portant problem of finding new sources of fresh water? 
Another sonar record (see photo, above, right) shows 
the interface between the cold salt water of Boston Har¬ 
bor and warm fresh water pouring from the sewer outlet 
near Deer Island light. This picture suggests that the 
method could prove useful in pinpointing underground 
rivers, which empty fresh water into the oceans far below 
the sea’s surface. □ 

The Moon by Radar 

Do the Surveyor, Luna, and Lunar Orbiter craft, joined 
in a race to transmit close-up photographs of the moon, 
carry with their success a death sentence for the 20- 
year-old science of lunar radar? No, according to Tor 
Hagfors of Lincoln Laboratory. Studies by radar can 
still contribute to our knowledge of our moon. And the 
moon makes a fine testing ground for new radar tech¬ 
niques, developed to study the planets. 

In a paper at the meeting of the American Associa¬ 
tion for the Advancement of Science last December, 
Dr. Hagfors pointed out how radar exploration has 
helped astronomers to build up a picture of the lunar 
surface: 

• It has confirmed the view that the surface consists 
mainly of rather loosely compacted material, at least to 
a depth of many centimeters. 
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Two views of the Moon—a computer display of radar returns 
from the region around the crater Plinius (left) and an 
optical photograph of the same region (right). 
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• It has shown that on a scale of a few centimeters the 
surface is fairly smooth, undulates gently, and has typi¬ 
cal average slopes of 10 degrees to 13 degrees. 

• It suggests that a small-scale structure, probably rock¬ 
like, is scattered over most of the surface. 

Dr. Hagfors referred to recent improvements in reso¬ 
lution made at the Haystack radar facility in lunar stud¬ 
ies by Gordon H. Pettengill, ’48. These have produced 
computer displays comparable in resolution with good 
photographs taken from the ground (see photographs 
above). And of course, the radar data contain far more 
information about the lunar surface than appears in the 
computer display. 

Will lunar radar have any use once men have landed 
on and sampled the lunar surface? Dr. Hagfors believes 
that it will still be a useful tool for investigating unex¬ 
plored parts of the moon’s surface. Comparison between 
the astronauts’ measurements and radar studies of the 
landing area will ‘calibrate’ radars and substantially in¬ 
crease the reliability of their predictions about the prop¬ 
erties of unexplored parts of the moon and of the much 
more distant surfaces of the planets. □ 

Toward the Extinction of Junk 
The ultimate plan to reduce society’s pollution of its en¬ 
vironment by waste and discard is to reuse everything, 
turning the consumer into a user who “rents” what he 
needs and in due course returns it for a reconstituted 
version. 

To a limited extent this is already standard practice 
in the United States: milk bottles are returned for re¬ 
fills; much of our water is used, purified, and reused in 
a cycle that may repeat several times between raindrop 
and ocean; garbage is made into fertilizer which then 



The resemblance between the two photographs illustrates 
that radar resolution is now comparable with that of 
good optical photographs taken from the earth. 

grows more food. Can this concept be carried so far that 
we achieve “total recycling”—with which there would 
be no such thing as waste and no pollution? 

Athelstan F. Spilhaus, ’33, professor of geophysics at 
the University of Minnesota, held that vision before an 
audience of skeptical scientists during the midwinter 
meeting of the American Association for the Advance¬ 
ment of Science. “Junk is a word that epitomizes the 
immorality and ignorance of not recycling,” he said. 
“What we need is the step jump toward total recycling, 
control at the source, symbiosis of industry and massive 
experiments with entirely new technologies toward this 
end.” 

The automobile is the principal occupant of the na¬ 
tion’s junk yards and therefore the most conspicuous 
example of the possibilities of recycling. It should be 
designed at the start with eventual reclamation in mind. 
The consumer really consumes nothing, for “he must 
eventually discard the same mass of material that he 
uses.” The automobile industry, said Professor Spilhaus, 
could readily apply its far-flung network of operations 
to both distribute and collect, and its manufacturing 
process could be translated into mass-disassembly and 
renewal. 

“With recycling,” Professor Spilhaus explained, “the 
consumer becomes a user, which he has, in fact, always 
been. The concept applies to every piece of hardware 
that we use and presently throw away via the euphe¬ 
mistic ‘trade-in’ process. Complete recycling makes 
‘trade-in’ real and meaningful,” he said. 

To economists who suggest that this is too expensive, 
Professor Spilhaus replies that “neither they nor anyone 
else know the staggering cost of our present waste mis¬ 
management.” 

It is true that the cost of recovery far exceeds the 
value of the recovered material. But that is not the 
point. Recycling must be cheaper than dispersing goods 
as waste across the landscape and then cleaning them 
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Some say that the campus has become 
too academic to meet industry’s 
engineering manpower needs. 

That's nonsense. 

Or is it? 


Semiconductor catalysis Polyelectrolyte complex films 

Diffusion rates in molecular as reverse osmosis membranes 

sieves Rheology of non-Newtonian 

Surface diffusion of chemi- fluids 

sorbed species Blood flow in the microcircu- 

Interaction of antagonistic lation 

polyelectrolytes Mass and momentum transfer 

in a boundary layer 

Above are a few of the research projects under way 
in the chemical engineering department of one of the 
prestigious science universities. Once upon a time that 
institution was considered an engineering school. 
Now look at it. 

The reason we print the list is that it happens to 
name some topics for which we need chemical engi¬ 
neers to solve some all too real problems of our 
photographic business. 


the payoff (to the individual chemical, mechanical, 
electrical, or industrial engineer) from our size and 
diversification. He gets choice. 

The first job he chooses may seem to represent his 
personal bent. It may represent nothing more than 
a direction in which he has been pointed by his pro¬ 
fessors. A few years of actual experience may show 
a young engineer that he is less “thing”-oriented 
than he thought he was and more interested in re¬ 
lating “things” to people than he was taught to be— 
supervision, marketing, technical liaison, etc. 

To offer choice at the outset and choice later fits 
in well with our principle that a man or woman isn’t 
just part of a department or project but is working 
for a far more important entity known as Eastman 



We would be less 
than candid, how¬ 
ever, if we implied 
we require all our 
chemical engineers 
to be academically 
minded. We have re¬ 
warding work for 
many types of minds. 
That simple fact is 


Kodak Company, which had better make the biggest 
possible personal success of him or her if it wants to 
realize a fair return on its investment. 

By the way, you may not realize that we are in¬ 
volved in a lot more than photography (which hasn’t 
stopped booming for 80 years) and find the other 
businesses pretty good, too. 

Correspondence welcomed by Eastman Kodak 
Company, Business and Technical Personnel De¬ 
partment, Rochester, N.Y. 14650. j 


In Rochester, N. Y., we make photographic and non-photographic products. In Kingsport, 
Tenn., our Tennessee Eastman Company makes fibers, plastics, and industrial chemicals, 
In Longview, Tex., our Texas Eastman Company does petrochemistry. All in all, an equal- 
opportunity employer offering a broad choice of professional work and living conditions, 
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Prentice-Hall Technology Publications 

Computers, Communications, and Mechanical Engineering 


Provides a lucid introduction to the theories of 
finite-state machines ranging from the basic prin¬ 
ciples to current research problems. Combining 
three different approaches to the theory, the book 
presents Neural Nets (of interest to Life Scientists], 
Turing Machines, and abstract languages. Not as¬ 
suming knowledge of calculus, the text develops 
its own mathematics where it is necessary. Solu¬ 
tions to the problems are found in the same book. 
May 1967, approx. 320 pp., $12.00 


Combines the theory and practice of all the essen¬ 
tial modes of communication used in technical 
work. The emphasis throughout is placed on the 
development of logical procedures that will enable 
the engineer to clarify his own ideas and to impart 
Engineering Communications them successfully to others. Each of the three 

Allen B. Rosenstein, University of California at authors has contributed a section on his particular 

Los Angeles, Robert R. Rathbone, Massachusetts areas of specialization. For the first time in book 

Institute of Technology, and William F. Sch- form, the skills needed for effective communica- 

neerer, Case Institute of Technology tion of engineering design information are present¬ 

ed in the light of information theory concepts. This 
book presents a theoretical basis for the quanti¬ 
tative analysis of the efficiency and the success of 
verbal, written, and graphic communications. 1964, 
129 pp., Paper $3.25, Cloth $6.00 


Computation: Finite and 
Infinite Machines 

Marvin Minsky, Massachusetts Institute of Tech¬ 
nology 


Heat, Mass and Momentum Transfer 

Warren M. Rohsenow, Massachusetts Institute of 
Technology, and Harry Y. Choi, Battelle Institute, 
Columbus, Ohio 


Places heat transfer in the role of a transfer process 
along with momentum, mass, and electrical trans¬ 
fer. Theoretical methods are devleoped in a series 
of logically arranged problems of increased com¬ 
plexity and are sustained by experimental results 
focusing on turbulent flow; these results are given 
to emphasize the importance of the laboratory in 
establishing the validity of analytic models. Im¬ 
portant areas of applications such as boiling and 
condensation, and recent advances such as in high 
speed and high altitude flight are covered in con¬ 
siderable depth. A chapter on the methods of irre¬ 
versible thermodynamics for analyzing coupled 
transfer processes is also included. 1961, 537 pp., 
$13.95 


For approval copies, write: Box 903 

Prentice-Hall Englewood Cliffs, New Jersey 07632 
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Why does your boss 
call you Fred when 
your name’s really Bill? 


Too bad. And after you’ve been working there all these years. But you know, 
it might not be the boss' fault. It could be that there are just too many engi¬ 
neers for that job. Maybe you're just another face. If so, we've got one sug¬ 
gestion. 

Send your resume to Allison Division of General Motors. 

At Allison you can work on a complete family of gas turbine engines—turbo¬ 
fan, turbojet, turboprop, turboshaft. We have going military programs in 
each field. Commercial applications as well. And more. So we'll lay it on the 
line. We’re hurting for engineers. We need a lot. And we need them now. 
And if you're shooting high, these new projects could take you right to the 
top. They need a creative, individual touch. Not group therapy. 

Right now things are wide open. Think about it. The name's 
Allison. Nice talking with you, Bill. 

Contact Ken Friedlein, Scientific Placement, Allison Division of 
General Motors, Indianapolis, Indiana 46206, Dept. 402. 
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up again in a totally unusable condition. “The purpose 
of recycling is not primarily the conservation of what 
we think of as natural resources; it is,” says Professor 
Spilhaus, “the conservation of the one natural resource 
that we cannot re-invent once we destroy it: our natu¬ 
ral environment.” And who knows the high price of 
“the psychological insult to aesthetic sensitivity that 
even a perfectly sterilized junk yard presents?” he 
asks. □ 

For Science in the Colleges 
The Alfred P. Sloan Foundation will give $7.5 million 
to 20 liberal arts colleges over the next five years to 
strengthen their science education. It is the Founda¬ 
tion’s largest appropriation for a single program in its 
32-year history, a spectacular way, to “sound the alarm 
over the danger to science teaching in the nation’s in¬ 
dependent colleges,” said Fred M. Heckinger, educa¬ 
tion editor of The New York Times. 

The problem, said the Times in an editorial, is “the 
magnetism of research-oriented and grant-favored uni¬ 
versities,” whose prosperity and opportunities make it 
“increasingly difficult for independent liberal arts col¬ 
leges to recruit and retain first-rate young faculty mem¬ 
bers.” The Foundation regards the 20 colleges selected 
as “demonstration” centers. “We hope,” Everett Case, 
President of the Foundation, told the press receiving 
the announcement, “that the example of these colleges’ 
thinking and acting to improve their science programs 
will be useful to other colleges with similar problems. 
Above all,” he said, “we hope the grants will serve to 
release an increasing stream of supporting funds from 
private and public sources. 

“We think that science itself will benefit by an in¬ 
creased association with the liberalizing and humaniz¬ 
ing forces which have been traditional in the stronger 
independent colleges,” Mr. Case said. “A stronger hu¬ 
manistic influence on science would be all to the good.” 

The Sloan money will be used by the colleges for 
post-doctoral fellowships, faculty “research” leaves, 
curriculum revision, new interdisciplinary activities, 
and the exchange of faculty and sharing of resources 
with neighboring colleges and universities—a plan 
which the Foundation regards as “especially hopeful.” 
No funds will be used for building construction. 

Among New England recipients are Middlebury 
($300,000), Mt. Holyoke ($375,000), Smith ($250,- 
000), and Williams ($500,000). □ 

After Viet Nam a New Opportunity 
Has the United States, now deeply involved in fighting 
the war in Viet Nam, any clear plan for the political 
and economic future of Asia, once that war has 
achieved its purpose of containment? Is such a plan 
really possible in the face of current turmoil and un¬ 
certainty in Red China? 

China’s present insecurity is indeed one of two fac¬ 
tors which give the United States new and timely op¬ 
portunities to develop a truly coherent approach to 
Asian problems, according to Lucian W. Pye, Professor 
of Political Science at M.l.T. The other factor is the 
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An improved method which yields man-made crystals good 
enough to replace natural quartz crystals in all communications 
devices has been developed at Bell Telephone Laboratories and 
the Western Electric Company. Until now, synthetic quartz 
crystals—used extensively in filters, oscillators, and other 
communications devices—could not be used in oscillators 
operating at high frequencies, in frequency-control resonators, 
and in other devices requiring very precise and stable frequencies. 
The inventors are Robert A. Laudise, ’56, left, and Albert A. 
Ballman, right, of Bell Telephone Laboratories and David W. 
Rudd (center) of the Western Electric Company. 

growing economic pressure for international cooper¬ 
ation among the Southeast Asians themselves. 

Writing in Foreign Affairs for January, Dr. Pye said 
that the United States should lead in establishing “a 
new Asian system of inter-state relationships,” which 
will make “unmistakably clear what kind of Asia it is 
to which China must adjust.” Tnen, he wrote, we must 
“mobilize the rest of Asia to convince the Chinese that 
they can find security in such an Asia.” 

China’s increasing isolation from Russia and the 
evidences of internal insecurity combine to demonstrate 
to China and especially to the world outside that vast 
Chinese power and unity are illusory. “The current up¬ 
heavals will accelerate the day on which Chinese Com¬ 
munism will have to give up its pretensions and come 
to terms with the realities of Chinese resources and the 
basic facts of Chinese society,” wrote Dr. Pye. “For 
American policy this means that we should have firm 
confidence that time will bring moderation in China,” 
that the Chinese will be unable to realize their forecast 
of “people’s revolutions” in the developing areas of 
Asia. Instead, there can now be greater assurance that 
the Southeast Asians themselves with free world help 
can determine their own future. 

The Asia for which we can now plan, wrote Dr. Pye, 
is already moving toward some form of co-operative 
effort, and American policy must be to capitalize on 
this development. 

One “almost certain” consequence of the Viet Nam 
war will be a “massive infusion of American economic 
assistance to Southeast Asia,” and this in itself will be a 
powerful stimulus to co-operation among the small na- 
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tions of the area. 

But Asian nations are now beginning to realize for 
themselves, Dr. Pye wrote, that there is “an absolute 
ceiling on their prospects for economic development” 
within each one’s own national markets. Instead, they 
need domestic markets large enough to support heavy 
capital-goods industries. This new appreciation is set¬ 
ting the stage for “significant forms of regional co-oper¬ 
ation,” and it is this development, coinciding with the 
evidences of weakness in China’s position, which gives 
U.S. policy its special opportunity. □ 

Engineers and Selective Service 
While a University of Chicago conference was finding 
the U.S. Selective Service system wanting in many key 
respects, Engineers Joint Council in November ap¬ 
proved a “position paper” of the Engineering Manpow¬ 
er Commission which largely endorses the present 
Selective Service laws. 

The statement approved by EJC praises the present 
law for its “flexibility” in meeting the nation’s changing 
needs. An “arbitrary system such as a lottery” is opposed 
because it would be inflexible without necessarily pro¬ 
viding more equity. “Men should continue to be 
deferred or drafted solely in accordance with the na¬ 
tional interest,” says the statement. 

“Because the supply of engineers is now and promises 
to remain short of the nation’s total needs,” says the 
position paper, “the Engineering Manpower Commis¬ 
sion believes that the national interest is best served by 
assuring that the . . . entry of engineers into the 
Armed Forces be limited to the numbers actually need¬ 
ed for military engineering functions'. 

“Only in this way,” says EJC, “can the limited supply 
of skilled engineering manpower be utilized to meet the 
valid needs of the Armed Forces, defense industry, and 
the civilian economy.” 

College deferments, the EJC points out, are tempo¬ 
rary postponements of military obligations, not excep¬ 
tions from service. Under the present law, EJC says, 
“college students and graduates in the liable group are 
subject to draft as the national interest may require.” 

Though it offered no formal conclusions, the Univer¬ 
sity of Chicago-sponsored conference seemed to 
conclude that deferments of college students have not 
only failed to serve the national interest but have actu¬ 
ally penalized both students and colleges. The colleges 
come under pressure to qualify students for continuing 
study and the students themselves experience distract¬ 
ing pressure and artificial competition. □ 

Temperatures at High Altitudes 
Measurements of temperature are difficult to perform 
at the best of times, but those at altitudes above 30 kil¬ 
ometers are plagued by systematic errors. Little reliance 
can be placed on single measurements, and the standard 
temperature curves which appear on meteorological 
charts are actually the averages of many measurements 
over the years. But a study completed recently at M.I.T. 
could greatly improve the accuracy of measurements 
from rocketsonde launches. 
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Donald C. Thompson, formerly a research assistant 
in M.I.T.’s Department of Meteorology and now a mem¬ 
ber of the New Zealand Meteorological Office in Welling¬ 
ton, carried out a study of bead thermistors under 
contract from Air Force Cambridge Research Labora¬ 
tories. The bead thermistor is a small round object, con¬ 
sisting of semiconductor material, whose electrical 
resistance varies with temperature, with electrical con¬ 
nections at each end. In spite of its lack of accuracy, it 
is one of the most common devices used to measure 
temperatures at high altitudes. 

Dr. Thompson analyzed experimentally the many 
errors that these devices encounter in operation, and also 
established calibration methods for the instruments. 
Among the main causes of inaccuracy in the tempera¬ 
ture readings, Dr. Thompson found aerodynamic heat¬ 
ing, motion of the rocketsonde (on which the thermistor 
is mounted) through the stream of air, the influence of 
the thermometer’s surroundings on heat transfer, and 
simple solar heating. Minor errors in measurement re¬ 
sult from the conduction of heat from the thermistor 
supports, the lag in the thermistor’s response, and the 
current that measures the response. 

Most of these errors tend to give readings higher than 
the actual temperature, and Dr. Thompson has calculat¬ 
ed corrective factors to be applied to readings over a 
range of altitudes. The largest single correction stems 
from the effect of aerodynamic heating. 

Combining all the various corrections for each five- 
kilometer interval of altitude, it proves that a five mil 
aluminized thermistor (with a 1.5 centimeter long lead) 
requires a correction to its readings which varies from 
0.4° C. at 30 kilometers to 23.2° C. at 65 kilometers. 

In addition to producing the calibration data, Dr. 
Thompson has suggested improvements in the basic 
design of bead thermistors. In his report he mentions 
that it is unfortunate that a more thorough study was 
not made earlier, since this could have improved the 
accuracy of the data from hundreds of rocketsonde 
launches in the past. 

The Coming Age of Weather Science 
The growing maturity of the atmospheric sciences will 
soon give man a truly comprehensive understanding of 
his weather and climate—and perhaps the awesome 
power to alter them. 

Four scientific and technological developments lead to 
this promise of growing knowledge of weather and cli¬ 
mate: mathematical models are now available for simu¬ 
lating natural weather processes, and high-speed com¬ 
puters will soon make possible extension of these models 
to very large-scale problems; satellites and other new 
ways of making remote observations of weather condi¬ 
tions are increasing to essentially global our information 
on current weather conditions, and new statistical pro¬ 
cedures are making it possible to use these observations 
to establish cause-and-effect relationships. 

These four advances, Thomas F. Malone, ’46, Vice- 
president of the Travelers Insurance Company, told 
members of the American Association for the Advance¬ 
ment of Science in Washington in December, “set the 
stage for a rational era in weather modification. Quite 
clearly, within the next decade or so, it will become pos¬ 
sible to explore through simulation techniques an al¬ 
most unlimited array of deliberate interventions in nat- 
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ural atmospheric processes and assess possibilities and 
limitations.” 

Though tremendous energies are apparently involved 
in all weather phenomena, Dr. Malone said, two factors 
give some reason to believe that deliberate weather 
modification may be possible. The atmosphere has an 
intrinsic tendency toward instability, he pointed out, and 
small processes at the interface between atmosphere and 
earth have a key role in determining energy inputs. It 
may indeed turn out, he said, that large effects can be 
produced “from relatively modest, but highly selective, 
human interventions.” In our studies of these possibili¬ 
ties Dr. Malone declared, we must “forthrightly recognize 
the atmosphere and the benefits it brings to be a resource 
shared by all nations ... If one day we may be able to 
divert the rivers of rain that course through the skies, let 
that diversion be for the common good and not for nar¬ 
row national aggrandizement ... If our exploration 
of weather modification adds one more small brick to 
the edifice that contains world conflict and supports 
world order, science will have served a noble purpose by 
enriching human life. And scientists bear the burden for 
seeing that this happens.” □ 

A New Wave of Nuclear Power 
A total of 23 nuclear generating units, with a combined 
capacity of nearly 19 million kilowatts, was ordered 
or announced during 1966 (compared with eight in 
1965). It was, according to the Atomic Industrial 
Forum, Inc., by far the best year that the nuclear power 
industry has ever had. 

The nuclear plant orders accounted for considerably 
more than half of the new generating capacity of all 
kinds ordered in the U.S. during the year. They will 
represent a capital investment of over about $2.5 bil¬ 
lion. 

By 1980 the U.S. will probably have at least 110 
million kilowatts of nuclear generating capacity, which 
will be at least 20 per cent of the nation’s generating 
plant. The nuclear share of the actual output will be 
considerably higher, for nuclear plants in general will 
be operated intensively for base load generation. 

Among the plants in the Atomic Industrial Forum’s 


“The daily conduct of our business demands new 
engineers and scientists, trained in the latest the¬ 
ory and technology. Yet in these key fields, we 
can already see people whose knowledge has been 
made obsolete within five or ten years from the 
time they earned graduate degrees—unless they 
have steadily continued their education. Here is a 
whole new dimension to the [educational] chal¬ 
lenge . . . The pace of change is now so rapid 
that we are confronted with the prospect of edu¬ 
cation as a lifelong process—at least through a 
man’s or woman’s working life.”— Robert C. 
Gunness, ’34, President of the Standard Oil Com¬ 
pany (Indiana), at a luncheon of the Council for 
Financial Aid to Education, Boston, May, 1966. 
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R.R.SCHWANHAUSSER 

Director 

TARGETS, DRONES & 
SPECIAL PROJECTS 

Graduate in Aeronautical Engineering; 

Post-Graduate Management 
and Engineering: M.l.T. and U.C.L.A. 


He’d like other Aircraft Weapon’s Systems Engineers to join him at Ryan 


Bob Schwanhausser’s career sums up Ryan’s dynamic 
engineering management — young, forward-looking, thor¬ 
oughly in step with tomorrow's Space technologies. It takes 
people like that to manage the challenging, long-range 
projects now under way at Ryan. Projects like FIREBEE 
Target/Drone Systems and V/STOL Aircraft, as well as the 
most advanced electronic navigation and space-electronic 
systems to be found anywhere in the industry today. 

We’d like you to learn more about Ryan and about the 
outstanding people you can work with . . . men like Bob 


Schwanhausser, who make up our uniquely professional, 
engineering-oriented atmosphere. Ryan is large enough to 
give you total support, yet close-knit enough to provide 
satisfying, full-project participation. And reward for indi¬ 
vidual technical competence is our Number 1 rule. 

Aeronautical engineers interested in combining a stimu¬ 
lating career with San Diego's year-round outdoor living 
and educational opportunities are invited to send their 
resumes to: HARLOW McGEATH, Personnel Director, Ryan 
Aeronautical Company, San Diego, California 92112. 


AERONAUTICAL COMPANY “An Equal Opportunity Employer f * 


V/STOL AIRCRAFT • TARGET/DRONE SYSTEMS • ELECTRONIC NAVIGATION • FLEX WING VEHICLES " SPACE ELECTRONICS • SPACE STRUCTURES • PRODUCT ENGINEERING 
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JEl®m ft® Get the 

Temperature Rise 
Cor Drop 9 You Need— 
at Today f s 
High Duct Velocities 

Don’t go to the expense of increasing the area at 
the exchanger section to slow the air down. 

Use Aerofin SMOOTH-FIN coils and operate at full 
duct velocity. 

Aerofin coils have the needed extra capacity per sq 
ft. of face area. Smooth fins prevent excessive 
turbulence. Air resistance is normal. You don't need 
bigger blowers or more power. 

Aerofin standard encased units are arranged for 
quick, economical installation. 



Aerofin corporation 

Lynchburg, Virginia 24505 


Aerofin is sold only by manufacturers of fan system apparatus. 
List on request. 


ENGINEERING OFFICES IN PRINCIPAL CITIES 


Trend of Affairs 


1966 survey was the 650,000-kilowatt Pilgrim Station, 
a boiling water reactor generator planned for comple¬ 
tion in 1971 in Plymouth, Mass., by the Boston Edison 
Company. Its $65 million cost will place it as the second 
(to the Prudential Center) largest commitment of pri¬ 
vate capital ever made in Massachusetts, and it will add 
30 per cent to Boston Edison’s generating capacity. 

Utilities choosing nuclear power in 1966 stressed that 
their prime motives were economic, according to the 
Atomic Industrial Forum. Commonwealth Edison Com¬ 
pany with three plants on order, estimates that its large 
nuclear units will produce electricity at a cost about 10 
per cent lower than could be achieved by coal-fired 
units. Tennessee Valley Authority believes its two nu¬ 
clear units will have a 20 per cent generating cost ad¬ 
vantage over coal. 

Reactor manufacturers and other suppliers have now 
booked all the nuclear generating plant orders they can 
handle for completion in 1971, and some of the plants 
announced in 1966 are scheduled for 1972. The U.S. 
uranium industry, anticipating low demand and several 
years of depression, has made a spectacular reversal 
and is now exploring for new properties and planning 
new milling facilities; and several companies new to 
the uranium business, particularly major petroleum 
producers, have made plans to join in, according to the 
Atomic Industrial Forum. ■ 


Electrical Contractors 
to the Nation 



LORD 


ELECTRIC COMPANY, INC. 
BOSTON .... NEW YORK 
PITTSBURGH • PORTLAND, ORE. 
LOS ANGELES • SAN JUAN, P. R. 
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Student Aid 

The nation’s “scarce money” situation 
will not affect the financial aid avail¬ 
able to M.I.T. undergraduates for 
1967-68. As in the current year, the 
Student Aid Center expects to award 
scholarships and loans to meet the full 
“verified” need of all undergraduates 
next year, and M.I.T. is “committed 
to continuing this policy,” according 
to Jack H. Frailey, ’44, Director of 
Student Aid. 

Recent experience suggests that the 
total aid next year will be about 5 per 
cent higher than this year, when 54 per 
cent of the 3,842 undergraduates are 
receiving scholarships (60 per cent of 
the total undergraduate aid) and loans 
(40 per cent). 

Here is how the M.I.T. awards are 
made: The total amount of aid is de¬ 
termined on the basis of the family’s 
financial situation as reported to the 
College Scholarship Service. M.I.T., in 
turn, determines the amount of this to¬ 
tal which can be supplied from scholar¬ 
ship funds, and the balance is then 
available as a loan through either the 
Technology Loan Fund or the National 
Defense Student Loan Fund. An aver¬ 
age of about $850,000 per year has 
been needed from the Technology Loan 
Fund during the last two years. Loan 
repayments by former borrowers 
amount to only $500,000 a year, so 
it has been necessary to use the Fund’s 
capital. 

Undergraduates now receiving stu¬ 
dent aid from M.I.T. must reapply for 
next year. They are assured that the 
total aid package will meet their “need” 
as verified by the College Scholarship 
Service; but the proportion between 
scholarship and loan may be changed 
according to their academic and extra¬ 
curricular records for this year. In 
any case the percentage of scholar¬ 
ship aid awarded decreases for each 
class by an amount almost equal to the 
increment in summer earning power. 

Architecture Head 

Donlyn Lyndon, a distinguished archi¬ 
tect, writer, and critic who has been 
head of the Department of Architec¬ 
ture at the University of Oregon, has 
been named to head M.I.T.’s Architec¬ 
tural Department. 

Professor Lyndon, at the University 
of Oregon since 1964, was previously 
on the architecture faculty at the Uni¬ 
versity of California (Berkeley), teach¬ 
ing design and architectural history. 
He was one of the founders of Moore, 
Lyndon, Turnbull and Whitaker of 
Berkeley, Calif., an architectural firm 
which has attracted national attention 


with its home, apartment and condo¬ 
minium designs and has received nu¬ 
merous awards and citations. The in¬ 
novative character of the firm’s design 
for a summer resort condominium 
which overlooks the Pacific coastline at 
Sea Ranch, Calif., drew wide attention. 

Lawrence B. Anderson, ’30, Dean of 
the School of Architecture and Plan¬ 
ning who announced the appointment, 
said Professor Lyndon has shown “rare 
versatility in the field of architecture, 
distinguishing himself as a designer, ad¬ 
ministrator, teacher, writer, and 
critic.” He is West Coast correspond¬ 
ent for Architectural Forum, corre¬ 
spondent for Architectural Design 
(London), and contributing editor for 
World Architecture 3 and 4, and he 
will be the new editor of Journal of 
Architectural Education. 

R.L.E. Associate Director 

Samuel J. Mason, ’47, Professor of 
Electrical Engineering and leader of 
the cognitive information processing 
group in M.I.T.’s Research Laboratory 
of Electronics, has been appointed an 
associate director of the laboratory. 

Professor Mason’s professional ca¬ 
reer has encompassed research and 
teaching in electromagnetic theory and 
antennas, microwave particle accelera¬ 
tors, electronic circuit theory, and 
feedback theory; and for the past sev¬ 
eral years he has conducted extensive 
research on sensory aids for the blind 
and has also worked on the associ¬ 
ated problems of character recogni¬ 
tion, real-time data processing, and the 
psychophysics of tactile and auditory 
displays. He has played a leading role 
in the development of experimental 
reading-machine systems. 



D. Lyndon S. J. Mason, ’47 


“His breadth of experience and in¬ 
terests will be valuable supplements to 
the current administration of R.L.E. in 
connection with existing and newly- 
evolving programs of the laboratory,” 
Jerome B. Wiesner, Provost, noted in 
announcing Professor Mason’s ap¬ 
pointment. 

Professor and Mrs. Mason will be re¬ 
membered by many students for their 
service as faculty residents in Baker 
House and later as House Master of 
Senior House. 

R.L.E. is an interdepartmental lab¬ 
oratory in which faculty and students 
from a dozen academic departments 
conduct research in broad fields of gen¬ 
eral physics, plasma dynamics and 
communication sciences. In addition to 
direct support by M.I.T., the labora¬ 
tory is supported by the Joint Services 
Electronics Program under a contract 
administered by the Army Research 
Office, by other Army, Navy and Air 
Force contracts, and by the National 
Institutes of Health, the National Sci¬ 
ence Foundation, the U.S. Atomic En¬ 
ergy Commission, the National Aero¬ 
nautics and Space Administration, Bell 
Telephone Laboratories, Inc., and the 
Teagle Foundation, Inc. 


A $50,150 grant from the U.S. Office of Education has resulted in a major expansion 
of the “tutoring plus” program in Cambridge. It now recruits up to 100 tutors, 
most of them through the M.I.T. student Social Service Committee, to help raise the 
educational aspirations of Cambridge youth. A recent Cambridge visit by Martin 
Leshner, program management officer in the Educational Talent Section of the Office of 
Education (second from left, above) gave him a chance for a brief conference with 
Robert V. Ferrara, '67, chairman of the SSC (left); Mark H. Vaughn, a graduate 
student who is chairman of SSC’s tutoring project; and Warren Brodey, research 
affiliate in the M.I.T. Research Laboratory of Electronics, who is director of the 
M.I.T. Science Day Camp. 
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AERIAL PHOTO: LAWRENCE LOWRY 

M.I.T.’s million-a-month building pace includes a second tower doubling the size 
of McCormick Hall (above, right, and 1 on the opposite page) and a new building for 
the Center for Space Research (above, left, and 5 opposite). Other central campus 
projects shown opposite are the visual design studios (2), pedestrian overpass 
(3), Center for Advanced Engineering Study (4), Computation Center (6), chilled 
water plant (7), and chemistry building (8). 
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In the Vanguard Again 

M.I.T. building construction during 
the first months of 1967 is maintaining 
the pace of nearly $1 million per 
month which has been the average thus 
far in the decade of the 1960’s. 

If the present rate continues, the In¬ 
stitute will have spent $100 million on 
construction work during the ten years 
ending in 1970, according to Edward T. 
Pieper, ’49, construction manager. 

Fortune magazine, commenting on 
M.I.T. campus planning (including 
some critical remarks on recent build¬ 
ings) in the January issue, points out 
that when all the Institute’s new build¬ 
ings are finished, the campus plan will 
“hardly differ from the idea that (Wil¬ 
liam Welles) Bosworth, ’89, began 
with half a century ago.” That plan, 
says Fortune, was “carefully contrived 
to give both grandeur and homogene¬ 
ity.” 

The new academic buildings will 
serve to connect together all the aca¬ 
demic plant, even drawing into the fold 
some buildings which have heretofore 
been under separate roofs. And, said 
Fortune magazine, “once again M.I.T. 
is in the architectural vanguard, for to¬ 
day’s most radical new campuses fea¬ 
ture continuous buildings.” 

Ten major projects are now under 
construction or in active planning: 

• The building at 40 Massachusetts 
Avenue, formerly occupied by the 
Technology Store of the Harvard Coop¬ 
erative Society, is being redeveloped 
for the visual design program of the 
Department of Architecture. There 
will be classrooms, studios, offices, 
darkrooms, and other special equip¬ 
ment—all ready by mid-summer 1967. 


Marvin E. Goody (’51) and John M. 
Clancey (’56), Inc., are architects for 
the $175,000 job. 

• Eastgate, a 30-story tower, now casts 
its long shadow across Kendall Square; 
structural concrete is completed and in¬ 
terior detailing has begun. The building 
will include over 200 apartments for 
M.I.T. married students and faculty, a 
nursery school, and other community 
facilities, at a total project cost of 
$4.5 million. The architect, Eduardo 
Catalano, has integrated design of the 
tower with his recently completed 
Grover M. Hermann Building, which 
stands adjacent. The target date is 
September, 1967. Construction is by 
Vappi and Co., Inc. 

• A new building closing the gap on 
Massachusetts Avenue will be ready for 
the Center for Advanced Engineering 
Study by October 1. The five-story 
structure (with a six-floor tower exten¬ 
sion) is estimated at $3 million project 
cost; it has been designed by Walter A. 
Netsch, Jr., ’43, of Skidmore, Owings 
and Merrill, Chicago, and is being built 
by Canter Construction Co. Plans call 
for one large classroom-auditorium, of¬ 
fices, small computer laboratory, teach¬ 
ing and study facilities, and special 
rooms for filming and taping educa¬ 
tional materials envisioned as future 
C.A.E.S. projects. 

• By mid-October scientists, engineers, 
and social scientists will also be occu¬ 
pying a new $4.35 million building for 
the Center for Space Research on Vas- 
sar Street east of the metals processing 
laboratory. The largest of the educa¬ 
tional buildings now under construc¬ 
tion, this new laboratory will house a 
broad program of space-related re¬ 
search ranging from fundamental 
work on astrophysics and propulsion 
and guidance for interplanetary vehi¬ 
cles to the social and political impact 


of the national space effort. Mr. 
Netsch is the architect, and construc¬ 
tion is by Jackson Construction Co., 
Inc. 

• Through the continuing generosity of 
Mrs. Stanley McCormick (Katharine 
Dexter), ’04, McCormick Hall, the 
residence for undergraduate women, is 
being expanded to almost twice its 
present size by the addition of a sec¬ 
ond eight-story tower immediately east 
of the present McCormick Hall court. 
When the new tower is finished in Feb¬ 
ruary, 1968, McCormick Hall will 
house nearly 225 women students, and 
will provide as well a new music room, 
study rooms, and recreation area. The 
architect is Herbert L. Beckwith, ’26, 
of Anderson, Beckwith and Haible, 
and construction is by George A. Ful¬ 
ler Co. 

• The facade of the Center for Space 
Research will be continued to the east 
by a new Computation Center building, 
construction on which has just begun 
for completion in February, 1968. The 
entrance to the Institute’s main cam¬ 
pus will be incorporated into the 
ground floor, and the building will 
house the Computation Center’s new 
IBM 360/67 computer on the third 
floor. Mr. Netsch is architect, and the 
Jackson Construction Co. is general 
contractor. 

• Plans by Professor Catalano are near¬ 
ing completion for a footbridge to 
cross Massachusetts Avenue between 
the Building 7 entrance and the Stu¬ 
dent Center, but details have not been 
released pending the enactment of en¬ 
abling legislation by the Massachusetts 
General Court and additional studies 
by the City of Cambridge. The cost is 
estimated at $500,000, and construc¬ 
tion is tentatively scheduled to begin 
in the spring. 

• A $7.5 million chemistry building is 
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planned for the East Campus, immedi¬ 
ately behind the Hayden Library; the 
five-story building is being designed by 
I. M. Pei (’40) and Partners. 

• Monahon Corporation of Cambridge 
is general contractor for a central re¬ 
frigeration plant being built adjacent 
to the Institute power plant off Vassar 
Street. It will ultimately provide chilled 
water for cooling some of the main 
campus buildings; at this first stage of 
construction 3,000 tons of refrigera¬ 
tion capacity will be installed to serve 
four new buildings now being planned 
for the main campus area. Skidmore, 
Owings and Merrill (Chicago) is the 
architect-engineer. 

• Over 90 acres of land are to be ac¬ 
quired from the Essex County Com¬ 
missioners in Middleton, about 30 
miles north of Cambridge, for a 400- 
million-electron-volt linear accelera¬ 
tor. Formal announcement of the 
plans, including financing by the 
Atomic Energy Commission, is ex¬ 
pected soon; the total cost of the 
project will be about $5.4 million. 

“I Suck Them In, 

Then ‘Pow!’” 

M.I.T.’s undergraduate seminars are a 
special effort to engage freshmen with 
an unresolved topic in a professional 
field. The seminars are informal, and 
they usually involve individual respon¬ 
sibility of students and close working 
relationships with faculty. 

This fall 300 freshmen signed up for 
29 undergraduate seminars, ranging in 
topic from the history of Boston to 
programmed learning and human rela¬ 
tions. Technology Review asked sev¬ 
eral M.I.T. faculty to tell about the re¬ 
sults. One of them “passed the buck” 
to one of his students, and William C. 
Michels, ’70, has written about Com¬ 
puter Systems and Information Struc¬ 
tures: “We began the year with a wide 
survey of computer industry and tech¬ 
nology today; each student prepared a 
talk on that particular topic. During 
this time we also brought up several 
possible projects for the latter part of 
the term as well as becoming familiar 
with the OPS system, which is a pro¬ 
gramming system created especially 
for Project M AC and CTSS at M.I.T. 

“The group project was the at¬ 
tempted creation of a simulated bank 
run by computers. All students con¬ 
tributed to the creation of this sup¬ 
posed embezzle-proof system, while 
two of our number attempted to outwit 
the system from within. Currently the 
“bank” is being operated and the 
“crooks” have yet to report success. 




A real involvement in the real world through 
undergraduate seminars: Robert E. Ogilvie, ’52, 
and his freshmen used X-ray diffraction and 
electron microanalysis techniques to study the 
structure and chemistry of meteorites (above); a 
specimen from New York state thought to be a 
stony meteorite proved to be a common gabbro; 
and the students identified some unknown ma¬ 
terial brought back from Iran as pure gypsum 
(not of meteoritic origin, obviously). John F. 
Becker, ’53, founder and president of Becker 
Research Corp., was one of several guests during 
the seminar on The Anatomy of the Senatorial 
Campaign conducted by John S. Saloma, 3rd, ’56 
(center, above). Students in Douglas P. Adams’ 
seminar on The Birth and Care of a City toured 
Boston landmarks (at the right, Old North Church 
and Boston Harbor) and heard such men as Dr. 
Paul Dudley White (on the history of medi¬ 
cine in Boston), and Abbot Cummings (of the 
Society for the Preservation of New England 
Antiquities, on the evolution of the New England 
house). 
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Our individual projects were to pick a 
currently undeveloped use for comput¬ 
ers and logically develop it into a prac¬ 
tical and worthwhile system. The sys¬ 
tems which have been developed range 
from law enforcement and bookmak¬ 
ing to the making of industrial deci¬ 
sions.” 

These are excerpts from some of the 
faculty reports: 

“We have been setting up an experi¬ 
ment on stress corrosion cracking, us¬ 
ing beaker emersion tests. The results 
may be quite significant, since we have 
found a means for answering simple 
questions—so simple that others have 
not thought to try for answers.”—Her¬ 
bert H. Uhlig, ’32, Department of Met¬ 
allurgy. 

“I ask the boys what they would like 
to know about engines, and I try to 
answer their questions in some depth. 
We discuss the many physical phenom¬ 
ena which take place in engines as well 
as the measuring methods and instru¬ 
ments used in engine research. The stu¬ 
dents expressed an interest in volumet¬ 
ric efficiency, so they have been 
studying the effects of engine operating 
variables on this important parameter.” 
—Augustus R. Rogowski, ’28, Depart¬ 
ment of Mechanical Engineering. 

“. . . a group of five freshmen has 
been producing new metal alloy struc¬ 
tures by a novel technique. Alloys of 
gallium, aluminum, and other metals 
are atomized into extremely fine parti¬ 
cles by a shock wave; then they are 
quenched at cooling rates as high as 
100,000,000° C/sec to the tempera¬ 
ture of liquid nitrogen. The alloys 
freeze with metastable and often pre¬ 
viously unobserved crystal structures. 
Results are often unexpected and quite 
spectacular, and important contribu¬ 
tions to knowledge and alloy theory are 
highly probable.”—Nicholas J. Grant, 
’44, Department of Metallurgy. 

“. . . We have been looking at a va¬ 
riety of information theory problems, 
usually special cases of what one 
would cover in a graduate course, but 
chosen to illustrate important phenom¬ 
ena as well as we can. The students 
seem to have enjoyed it, and so have 
I . . .”—Peter Elias, ’44, Department 
of Electrical Engineering. 

“My seminar has been dealing with 
optical illusions. I have displayed a va¬ 
riety of illusions to the class, and the 
students ran some experiments on their 
roommates and .friends. We were not 
terribly concerned with making scien¬ 
tifically valid experiments; we wanted 
to get the feel of a research situation. 
One of the interesting results was our 
discovery that an experiment reported 
in the literature as being pretty close to 
gospel was highly inconsistent in the 
hands of the students. I enjoyed this, 
because it brought out very sharply the 
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fact that one need not necessarily be¬ 
lieve all that one reads.”—Murray 
Eden, Department of Electrical Engi¬ 
neering. 

“The principal goal of my seminar 
has been to introduce the students to 
the philosophy and procedures in¬ 
volved in developing and conducting 
a research program. . . . We chose a 
problem in the field of catalysis. . . . 
Following lectures, laboratory train¬ 
ing (including gas chromatography, 
mass spectroscopy, infrared spectrom¬ 
etry, and high-vacuum technique), 
and selective readings, the students 
developed an experimental program 
to obtain data on the specific activity 
of clean nickel surfaces for the hydro¬ 
genation of cyclopropane; and they 
performed their planned experiment 
as a group project and presented their 
results in a final report.”—Charles W. 
Selvidge, ’63, Department of Chemi¬ 
cal Engineering. 

“Our aim in this seminar has been 
to give the students some contact with 
current problems in environmental 
control; and to introduce them to the 
‘engineering approach’ to problems 
too complex to solve in rigorous de¬ 
tail. We began by surveying the four 
general subjects fundamental to any 
environmental control problem. . . . 
Then we undertook a rather extensive 
project in which an apparatus was 
constructed to measure the thermal 
conductivity of flat slabs. . . . They 
seemed to feel that they had gained 
some insight into the ‘engineering 
method,’ experimental difficulties, and 
modelling procedures, as well as ob¬ 
taining some salutory benefit from 
banging on nails after a tough round 
of quizzes.”—John S. Maulbetsch, ’60, 
Department of Mechanical Engineer¬ 
ing. 

“I have taken the freshmen to lunch 
at the Faculty Club in two’s and 
three’s. Last year, the girl in the 
course, who was extremely pleasant 
and pretty, invited herself twice—the 
first time she ate very, very sparingly, 
the second time she ordered the works, 
smiled and said to me, ‘That’s the way 
I operate. I suck them in and then 
Pow!’ I have always had the groups 
out to my home where my wife and I 
have offered a buffet dinner. They 
have always, in a very disarming man¬ 
ner, eaten everything that wasn’t 
nailed down, and they have written 
the most delightful thank-you notes 
and sent Christmas cards. 

“Their questions tend to be extreme¬ 
ly good, i.e., How can a company 
make a worker feel that he is more 
important than a tiny cog in a large 


wheel? What are the basic differences 
between industrial and non-industrial 
management? How can qualified 
Negroes be moved into top and middle 
management positions? Are there other 
incentives to work in big industry other 
than those connected with position or 
money?”—Peter P. Gil, Sloan School 
of Management. 


Alumni Nominees 

The names of 30 Alumni appear on 
the ballot for the 1967 annual election 
of the M.I.T. Alumni Association. 

The nominees are led by Gregory 
Smith, ’30, selected by the Nominating 
Committee as candidate for President 
in 1967-68. 

Robert C. Casselman, ’39, and 


William Franks, Edward T. Trzeciak, Robert M. Hazen, and Charles B. Lawrence, 
registered for Professor Allan S. Douglas’ (’61) fall term seminar, were among the first 
users of Ihe new electron microscope in the Department of Chemical Engineering. 

PHOTO: OWEN D. FRAN KEN, ’68 



Nominees for Alumni Association National Officers and Corporati 


Albert H. Bowkcr, ’41, 

nominee for Term 
Member of the Corpo¬ 
ration. Dr. Bowker, 
Chancellor of the City 
University of New 
York, served on the 
M.I.T. mathematics 
staff for two years fol¬ 
lowing graduation and 
has recently been a 
member of the Corpo¬ 
ration visiting commit¬ 
tee in mathematics. Be¬ 
fore 1963 he was at 
Stanford University for 
12 years as Director of 
the Applied Mathemat¬ 
ics and Statistics Labo¬ 
ratories and later Dean 
of the Graduate Divi- 


Robert C. Casselman, 

’39, nominee for Vice- 
president of the Alumni 
Association. Mr. Cassel¬ 
man is senior lecturer in 
the M.I.T. Sloan School 
of Management- and 
Vice-president of the 
Cambridge Institute for 
Management Educa¬ 
tion. He has previous¬ 
ly served as Vice-presi¬ 
dent of Polaroid Corp. 
(1956-64) and of the 
Boston Safe Deposit and 
Trust Co. (1964-66), 
and he has been active 
in Alumni Association, 
class, and club activities. 


Robert C. Cowen, ’49, 
nominee for the Execu¬ 
tive Committee of the 
Alumni Association. 
The natural science edi¬ 
tor of The Christian 
Science Monitor, Mr. 
Cowen is one of the na¬ 
tion’s leading science 
writers. He is a member 
of the American Mete¬ 
orological Society and 
the American Geophysi¬ 
cal Union, and he is 
President-elect of the 
National Association of 
Science Writers. His 
alumini activities in¬ 
clude the Alumni Day 
Committee, Long- 
Range Planning Com¬ 
mittee, and M.I.T. Club 
of Boston. 


Ralph H. Davis, 
nominee for 
president of 
Alumni Associ 
Mr. Davis has 
a member of 
Alumni Ass 
Executive Con 
tee for two 
chairman of 
1965 Alumni 
and active in 
and regional 
activities. He is 
cutive Vice-presi 
of Fairfield are 
lis, Inc., Insu 
of Boston, and 
active in fire pi 
tion and other 
fessional group 
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Iph F. Gow, ’25, 
lii nee for Term 
Inber of the Corpo- 
lon. Associated with 
iNorton Co. since his 
Buation from 
I Gow became Exe- 
Ive Vice-president in 
L; and President in 

r [. He is a director 
he Norton Co. and 
|n other major in- 
Irial firms, a trustee 
■he Worcester Me- 

B ial Hospital, and a 
iber of the National 
trial Conference 


■rd. 



Donald A. Holden, ’31, 
nominee for Term 
Member of the Corpo¬ 
ration. Mr. Holden is 
President and Chairman 
of the Newport News 
Shipbuilding and Dry 
Dock Co. and President 
of the subsidiary Nu¬ 
clear Service and Con¬ 
struction Co., Inc. He is 
a leader in professional 
affairs. President of the 
Society of Naval Archi¬ 
tects and Marine Engi¬ 
neers, and active in sup¬ 
port of higher educa¬ 
tion. 


Herbert H. Howell, ’42, 

nominee for the Execu¬ 
tive Committee of the 
Alumni Association. 
Mr. Howell, who stud¬ 
ied mechanical engi¬ 
neering at M.I.T., is 
Vice-president of Ar¬ 
thur D. Little, Inc. He 
has been a member of 
the Alumni Council for 
15 years, chairman of 
the Association’s Com¬ 
mittee on Student Rela¬ 
tions, and a member of 
the Alumni Day Com¬ 
mittee; and he has 
served in various ca¬ 
pacities for the Alumni 
Fund. 


William H. MacCalluni, 

’24, nominee for the 
Executive Committee of 
the Alumni Association. 
Mr. MacCallum is 
Chairman of the Execu¬ 
tive Committee and Ex¬ 
ecutive Vice-president 
of Modern Talking Pic¬ 
ture Service, Inc., of Los 
Angeles and President 
of the National Associa¬ 
tion of Industry-Educa¬ 
tion Cooperation, a sec¬ 
tion of the National 
Science Teachers Asso¬ 
ciation. He has been ac¬ 
tive in M.I.T. Alumni 
affairs for more than 30 
years. 


Gregory Smith, ’30, 
nominee for President 
of the Alumni Associa¬ 
tion. President and Gen¬ 
eral Manager of East¬ 
man Gelatine Corp., 
Mr. Smith has a dis¬ 
tinguished record of 
service to hospitals, 
schools, and other pub¬ 
lic organizations in Pea¬ 
body, Mass., as well as 
to many M.I.T. activi¬ 
ties. He was Vice-presi¬ 
dent of the Alumni As¬ 
sociation in 1964-65, a 
member of the Execu¬ 
tive Committee in 1963- 
65, and a member of 
the Alumni Council 
since 1958. 


Ralph H. Davis, ’31, are standing for 
two-year terms as Vice-presidents of 
the Association; and Robert C. Cowen, 
’49, Herbert H. Howell, ’42, and Wil¬ 
liam H. MacCallum ’24, have been 
nominated for two-year terms on the 
Association Executive Committee. 

Nominees for five-year alumni terms 
on the M.I.T. Corporation are Albert 
H. Bowker, ’41, Ralph F. Gow, ’25, 
and Donald A. Holden, ’31. 

Twenty-one other names appear on 
the ballot—nominees for class and 
club representatives to the Alumni 
Council. 

Further information about the na¬ 
tional nominees, all prominent in 
M.I.T. and other community activities, 
is given in the adjoining columns of 
the Review and on the annual ballot 
soon to be mailed to all Alumni. The 
polls will close on April 25. 

Electron Microscopes 

An electron microscope facility with 
two powerful electron microscopes and 
an adjoining instrument laboratory are 
now in use in the M.I.T. Department 
of Chemical Engineering to increase 
the scope and depth of research and 
teaching. 

It will make possible expansion of 
fundamental studies in such areas as 
chemical catalysts and their physical 


interactions with the materials used to 
support them; the structure and de¬ 
sign of membranes for chemical sepa¬ 
rations, for example membranes un¬ 
der research for desalinization of salt 
water; the chemical engineering as¬ 
pects of colloids, plastic-like mixtures 
of finely divided particles of one sub¬ 
stance suspended in another, and pos¬ 
sessing electrical and surface proper¬ 
ties of engineering importance. 

One Chemical Engineering Depart¬ 
ment group under Edward W. Merrill, 
’47, is using the electron microscope 
facility in research on biomedical 
membranes. The field embraces both 
membrane technology and colloidal 
chemistry and is applicable to devel¬ 
opment of improved artificial kidney 
machines. Raymond F. Baddour, ’49, 
and his associates, working in indus¬ 
trial catalysts and in membrane tech¬ 
nology, have found the new equipment 
valuable in both fields. 

The two electron microscopes in the 
facility are capable of magnification 
ranging from 3,000 to 219,000 diame¬ 
ters and 1,200 to 12,000 diameters, 
respectively. Also available is photo 
enlarging equipment; sample prepara¬ 
tion equipment, including a microtome 
and a vacuum metal evaporator; pre¬ 
cision equipment for the replication of 
sample surfaces on thin plastic film; 


and a variety of equipment for analysis 
and measurements—gas and liquid 
chromatography, spectroscopy, light¬ 
scattering photometry, adsorption 
phenomena, and differential tempera¬ 
ture analysis. 

The metal evaporator is of particu¬ 
lar value in catalyst-support interac¬ 
tion studies. Such industrially impor¬ 
tant catalysts as silicas can be studied 
in minute detail at the interface, and 
new catalysts and supports may be 
studied. 

The total cost of the new facility— 
about $150,000—was met by an 
equipment grant of the National Sci¬ 
ence Foundation ($36,000), grants of 
several industrial concerns, and a spe¬ 
cial appropriation of M.I.T. funds. 

Trade Your Scholar? 

Campus Street, Inc., of Clifton, N.J., 
is offering college students a “parent 
swap” service, and it is for real. 

The plan is simple enough: a New 
Jersey student (for example) who 
wants to try surfing in Southern Cali¬ 
fornia arranges to exchange homes 
with a Los Angelino who wants to visit 
the New York area. 

Parental permission is necessary “but 
seems to be no problem,” says Daniel 
G. Wagner, editorial director of Cam¬ 
pus Street, Inc., sponsors of the plan. 
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William H. Carlisle, 

1905-1967 

William H. Carlisle, who for 40 years 
devoted his efforts to helping students 
meet the expenses and other hazards 
of undergraduate study at died 

on January 23 after a long illness. 

Three weeks before his death Mr. 
Carlisle had received from President 
Howard W. Johnson the Gordon Bil- 
lard Award for outstanding service to 
the M.I.T. community. The citation 
read, “Serving with warmth and affec¬ 
tion the abiding purposes of the Massa¬ 
chusetts Institute of Technology, his 
graciousness and goodwill have en¬ 
riched generations of students.” 

In its obituary, the Boston Globe 
noted that “some of the nation’s lead¬ 
ing scientists and thousands of other 
M.I.T. graduates owe their careers” to 
Mr. Carlisle. “He was the kindest, most 
thoughtful person I’ve ever known,” 
said Philip A. Stoddard, ’40, Vice-pres¬ 
ident of M.I.T. “Bill Carlisle was a 
person whose whole life revolved 
around doing things for students,” 
Jerome B. Wiesner, M.I.T. provost, 
told the Globe. 

Mr. Carlisle attended M.I.T. from 



1924 to 1928, then became assistant 
manager of the dining service, and for 
the last 15 years was responsible for 
finding and filling jobs for students who 
wanted to earn expenses by part-time 
work; he originated and for more than 
three decades was the adviser for the 
annual Assemblies Ball given by the stu¬ 
dent staff of Walker Memorial, one of 
the most elegant college social events 
in New England; and he was an enthu¬ 
siastic participant in many student and 
campus activities. 

Federal Commissions 

M.I.T. alumni have central roles in 
two federal commissions appointed 
early this year to study major prob¬ 
lems of modern technology. 

Julius A. Stratton, ’23, M.I.T. Pres¬ 
ident-emeritus who is now chairman 
of the Ford Foundation, heads a 15- 
member commission to develop and 
coordinate a “long-range program in 
marine science for the benefit of man¬ 
kind,” which will include studies of 
fishing, weather-ocean interaction, 
pollution, and natural resources in and 
under the sea. Members of the com¬ 
mission appointed by President Lyn¬ 
don B. Johnson include John A. 
Knauss, ’46, Professor of Oceanogra¬ 
phy at the University of Rhode Island, 
and Robert M. White, ’49, Adminis¬ 
trator of the Environmental Science 


Services in the U.S. Department of 
Commerce. 

A panel on electrically powered 
vehicles, appointed by John T. Con¬ 
nor, then Secretary of Commerce, will 
survey the technology and economic 
feasibility of electric automobiles and 
recommend an appropriate role for 
the federal government in research 
and development. Its chairman is 
Richard S. Morse, '33, Senior Lectur¬ 
er in the Sloan School of Management, 
and its members include Rolf Elias- 
sen, ’32, formerly Professor of Sani¬ 
tary Engineering at M.I.T. 

Off Probation 

Tech Engineering News, M.I.T.’s stu¬ 
dent professional magazine with which 
Technology Review shares Puzzle Cor¬ 
ner and occasionally other editorial 
features, has been restored to good 
standing (instead of probation) by 
Kenneth R. Wadleigh, ’43, Dean of 
Student Affairs, acting on the recom¬ 
mendation of the Activities Develop¬ 
ment Board. 

The “overall quality of the maga¬ 
zine and of the management operation 
has substantially improved,” Dean 
Wadleigh said. 

The credit for T.E.N.’s return to 
good standing goes largely to Michael 
Weinreich, ’68, editor-in-chief, who 
announced in January that he would 


Power-Hungry Industrial Machines and Equipment 
Rely on Ralco High Amperage Connectors 


Rugged is the best way to describe Ralco electrical connectors which 
now complement Hubbell’s broad line of quality wiring devices. 

These Ralco products extend Hubbell’s connector line through 
100 amperes. Thus, our capability is expanded to encompass applications 
such as power connectors for railroad cars, baking and industrial 
heating equipment, welding machines, truck refrigerators, etc. 

The addition of Ralco products is another example of Hubbell 
diversification to meet industry’s ever-expanding need for 
dependable power connections. 
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not continue his T.E.N. work after the 
end of the first term. His successor 
will be Alan S. Ratner, ’69, associate 
editor. 

“Considering the need for a balance 
between the novice and the experi¬ 
enced,” Mr. Weinreich wrote in the 
January issue, “it is my feeling that it 
is unwise for a person to continue an 
association with T.E.N. after he no 
longer finds the work interesting.” 

Robert J. Van de Graaff, 
1901-1967 

Robert J. Van de Graaff, whom Karl 
T. Compton brought to M.I.T. in 
1931 with a model of the Van de Graaff 
generator, died January 16. 

He was a research associate at 
M.I.T. from 1931 to 1934 and a mem¬ 
ber of the physics faculty from then 
until 1960. 

Dr. Van de Graaff’s name is sy¬ 
nonymous with the simple, large, and 
effective high-voltage generator which 
he conceived under Dr. Compton at 
Princeton University and built at 
Round Hill during the early 1930’s. 
The original machine was later moved 
to the M.I.T. campus and now is in¬ 
stalled at the Boston Museum of Sci¬ 
ence. Dr. Van de Graaff’s subsequent 
work at M.I.T. was devoted to devel¬ 
opment of the machine and of its 
many applications in high-energy re¬ 
search, industry, and medicine. Its im¬ 
portance “cannot be overestimated,” 
Victor F. Weisskopf, head of the 
M.I.T. Department of Physics, told 
Victor K. McElheny of the Boston 
Globe. “It is still the leading machine 
for nuclear structure.” 

It was in 1946 that Dr. Van de 
Graaff and two colleagues formed the 
High Voltage Engineering Corpora¬ 
tion to exploit commercial applica¬ 
tions of the Van de Graaff principle. 
During the past year Dr. Van de 
Graff was working on a “very prom¬ 
ising” experiment involving accelera¬ 
tion of very heavy atoms, up to and 
including uranium, with a large model 
of the electrostatic generator. 

Save the Date: April 22 

M.I.T.’s biennial Open House is set for 
Saturday, April 22. There will be ex¬ 
hibits, demonstrations, and other pres¬ 
entations of teaching, research, and 
student activities. 

The day will have special meaning 
for alumni: the chairman of the stu¬ 
dent coordinating committee is Ed¬ 
ward A. Seykota, ’68, whose father is 
Harold R. Seykota, ’39, past secretary 
of his class and active in many alumni 
affairs. Douglas P. Adams, Associate 
Professor of Mechanical Engineering, 
is chairman of the policy committee 
for Open House. 
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Oceanographers Joined 
M.I.T. and the Woods Hole Oceano¬ 
graphic Institute have agreed to jointly 
offer graduate degrees in oceanogra¬ 
phy, and formal commencement of 
the program awaits only approval by 
the State Board of Higher Education 
(for Woods Hole) and the General 
Court (for M.I.T.)• 

The doctor’s degrees given under it 
will be the first academic degrees to 
bear the Woods Hole name and the first 
M.I.T. degrees to bear the name of any 
other educational institution. 

Graduate students in oceanography 
under the new program will use 
the academic resources and labora¬ 
tories of M.I.T. and the oceano¬ 
graphic research facilities and staff of 
Woods Hole. Their programs will be 
supervised by an M.I.T.-Woods Hole 
Education Committee, and the shared 
resources which they use will consti¬ 
tute a unique academic blend in 
oceanography. 

Woods Hole was founded in 1930 as 
a non-profit organization to study all 
branches of oceanography. It employs 
about 550 personnel, including over 
100 scientists in departments of physi¬ 
cal oceanography, applied oceanogra¬ 
phy, geophysics, theoretical oceanog¬ 
raphy and meteorology, chemistry and 
geology, and biology. At their disposal 
are five ocean-going research vessels, 
four of which are equipped for long 
ocean cruises; two special aircraft; a 
two-man deep-diving (6,000 feet) sub¬ 
marine; and three large well-equipped 
marine laboratory buildings with docks 
adjacent. W.H.O.I. is the largest pri¬ 
vate employer on Cape Cod; its operat¬ 
ing budget for 1966 was over $8.5 mil¬ 
lion. 

For its part, M.I.T. brings to the 
new partnership an extensive teaching 
and research experience in oceanogra¬ 
phy in the Departments of Geology and 
Geophysics and of Meteorology. 
About 50 graduate students are now 
studying for advanced degrees in 
oceanography (some of them expect¬ 
ing to receive the new joint degrees), 
and 10 members of the faculty devote 
at least part of their time to oceanog¬ 
raphy. In addition, M.I.T.’s engineer¬ 
ing departments are seriously turning 
toward studies of engineering for the 
marine environment. 

M.I.T. and Woods Hole are both 
charter members of the Massachusetts 
Association for the Marine Sciences, 
an 11-member consortium of univer¬ 
sities and marine research organiza¬ 
tions formed in April, 1966, to aid in 
developing facilities and educational 
programs. 



On the deck of R. V. Atlantis, Paul M. 
Fye, Director of the Woods Hole 
Oceanographic Institution (left, above), 
and Howard W. Johnson, President of 
M.I.T., celebrate the two institutions’ 
planned union for oceanographic educa¬ 
tion. Three of Woods Hole’s four 
research vessels were in home port when 
the air view (opposite) was made— 

R. V. Asterias, at the left behind R. V. 
Chain, and R. V. Crawford at the right. 
Other views show D.S.R.V. Alvin, a two- 
man deep submergence research vehicle; 
laboratory assembly of deep-water 
current instruments in preparation 
for a cruise; and using a near-surface 
box sediment sampler at sea. 
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See these books at IEEE Exhibit—Booth 1G35 


NETWORKS AND SYSTEMS (6490) 

By Peter H. O’N. Roe, University of Waterloo 336 pp, 185 illus (1966) $12.50 

The primary purpose of this text is to provide insight into a unified discipline of physical 
system theory, without resorting to analogies. The concise and exact method developed 
encompasses RLCM network theory, and is easily extended to deal with other kinds of 
systems. 

NONLINEAR NETWORKS AND SYSTEMS (7275) 

By Thomas E. Stern, Columbia University 594 pp, 309 illus (1965) $18.50 

Essentially concerned with the mathematical aspects of nonlinear systems, this book 
limits itself generally to those topics which are very well understood mathematically. 
The volume is intended to be of interest to research engineers and graduate students of 
electrical engineering. Of particular interest is the material on stability and Lagrangian 
formulation. 

HANDBOOK OF ELECTRON TUBE AND VACUUM TECHNIQUES (6500) 

By Fred Rosebury, Massachusetts Institute of Technology 

587 pp, 154 illus (1965) $17.50 
An extension of the author’s well known MIT Tube Laboratory Manual, this book covers 
the practical and working data needed by technicians, students, and engineers. It contains 
a minimum of theoretical and mathematical material. Designed to stand in place of sev¬ 
eral unwieldy reference books, the volume includes a comprehensive glossary of terms 
and material data. 

TRANSISTOR CIRCUIT ANALYSIS (3400) 

By the late Maurice V. Joyce and Kenneth K. Clarke, Polytechnic Institute of 
Brooklyn 461 pp, 362 illus (1961) $11.75 

This book presents the basic methods of analysis involved in the understanding and 
design of junction transistor circuitry. It employs only those transistor models which are 
easily interrelated. Written at the senior-graduate level, the book may be used as a text 
or as a reference volume for circuit designers. 

LINEAR DATA SMOOTHING AND PREDICTION IN THEORY AND PRACTICE (0610) 

By R. B. Blackman, Bell Telephone Laboratories, Inc. 182 pp, 79 illus (1965) $12.50 
This treatment in depth of finite-memory polynomial filters and predictors is written at 
the senior-graduate level. It describes how practice can advantageously depart from 
theory, and places special emphasis on quantitative effects. Of special interest to those 
working in automatic control, the book will also be valuable to engineers in the fields 
of missle guidance, radar tracking, and data processing. 

MATRIX ALGEBRA FOR ELECTRICAL ENGINEERS (0651) 

By R. Braae, Rhodes University 162 pp, 22 illus (1964) $4.95 

A self-study text designed to enable the electrical engineer to read material employing 
matrix techniques, this book assumes no more than a standard engineering mathematics 
background. The text progresses from first principles to advanced topics and applications, 
and develops the theory of matrices in such a way as to dovetail with that of tensors. 

LINEAR ANALYSIS OF ELECTRONIC CIRCUITS (2405) 

By Glenn M. Glasford, Syracuse University 580 pp, 272 illus (1965) $15.00 

This book provides the reader with a sound technical background for the analysis and 
design of electronic circuits. Although it is primarily concerned with the applications 
of electron tubes and transistors and other transistor-like devices, the treatment is suffi¬ 
ciently general for the careful reader to apply it to other classes of devices. 
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READING, MASSACHUSETTS 01867 



PHOTO: JEFFREY M. REYNOLDS, ’69 


Alexander D. Wilson, ’67, is the new 
M.I.T. all-time high basketball scorer. 

He reached his record (1066 points) on 
Tuesday night, January 17, when he 
scored 18 points against the University 
of New Hampshire to pace M.I.T. to a 
96-64 win—their sixth straight and 
11th out of 14 this season. Last year 
Alex set Tech single-season marks in total 
points (559), field goals (214), and free 
throws (131). He came to M.I.T. in 1963 
from Corning, New York, where he 
played center. But his choice wasn’t a 
matter of basketball. “My father put it to 
me this way,” Alex told the Boston Globe 
after his record-setting evening. “ ‘Where 
would you rather graduate from?’ 

I chose M.I.T.” Alex’s father is Richmond 
W. Wilson, 40, who earned letters in 
basketball and track. And his grand¬ 
father, Louis A. Wilson, T4, was a 
trackman. 
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A Growing Fund 
The 1967 Alumni Fund enters the in¬ 
tensive “regional solicitation” program 
on March 1 with 200 regions now 
organized and an estimated 30 more to 
be added before the campaign closes. 
As of February 17, 9,870 Alumni had 
given $1,239,030. In addition, the 
Fund has received nearly 800 pledges 
representing over $ 150,000 payable be¬ 
fore the end of the year. 

In addition to the regional solicita¬ 
tion, several classes are undertaking in¬ 
tensive reunion gift drives. Their 
efforts, plus those of Class Agents in 
non-reunion classes, are expected to 
bring the Fund close to its goal by 
Alumni Day on June 12, according to 
Kenneth S. Brock, ’48, Director of the 
Fund. 
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The plan for pledging to the Fund 
is new this year. Under the system, a 
donor can indicate that he will give 
before June 30 (the end of the Fund 
year), specifying the amount if he 
wishes; he is considered a current con¬ 
tributor, receives Technology Review, 
and is reminded of his pledge shortly 
before its due date. 

Mathematics Prizes 

Three M.I.T. students were among the 
five highest-ranking entrants in this 
year’s William Lowell Putnam nation¬ 
al competition. And the Institute’s 
team placed second in the intercollegi¬ 
ate team competition. 

M.I.T.’s winners were Theodore C. 
Chang, ’67, Richard C. Schroeppel, 
’68, and Robert S. Winternitz, ’68. 
Each won a $75 prize. Gerald S. Gras, 
’69, won $35 by placing among the 
next 10 ranking entrants. 

Mr. Chang, Mr. Gras, and Michael 
R. Rolle, ’67, were members of 
M.I.T.’s second-place team; the team 
prize of $400 goes to M.I.T., and each 
team member won $40. 

Harvard won this year’s top award 
for the ninth time; it was M.I.T.’s sixth 
time with a second-place team. 

The Putnam competition is con¬ 
ducted under the auspices of the Math¬ 
ematical Association of America; this 
year 259 institutions registered stu¬ 
dents in the competition and a total of 
1,526 wrote the competitive examina¬ 
tion for which the prizes are given. 

The examination consists of 12 orig¬ 
inal problems, and each student must 
devise his own methods for each so¬ 
lution. “The top contestants,” says 
the M.A.A., “display a considerable 
amount of creativity in their solu¬ 
tions.” 

“We Know Him Well” 

For 23 years, foreign students at 
M.I.T. benefited from the gentle wis¬ 
dom and keen humor of Paul M. 
Chalmers, foreign student adviser. 
Now the parents of M.I.T. undergrad¬ 
uates are the chief beneficiaries. 

Professor Chalmers retired from the 
Foreign Student Office last spring. 
Now he is writing a four-page monthly 
newsletter for parents, the M.I.T. Ob¬ 
server, and his observations are both 
wise and witty. For example (from 
January): 

“Headline from The Tech on article 
about Junior Prom: JP Blast ‘Success¬ 
ful.’ I would have written: JP ‘Blast’ 
Successful. Just goes to show.” 

“After being trapped several times 
going down in the up elevator, I have 
coined a new apothegm: ‘Man pro¬ 
poses, Otis disposes.’ ” 

For 15 years the Sunday Pogo strip 
appeared on the bulletin board outside 
Professor Chalmers’ office every Mon- 
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Structural Designs • Buildings • Bridges 

101 TREMONT STREET BOSTON 8, MASS. 

Cleverdon, Varney and Pike 

Consulting Engineers 

Structural Heating and Ventilating 

Electrical Air Conditioning 

Civil Plumbing 

120 TREMONT STREET, BOSTON, MASS. 02108 

Metcalf & Eddy / Engineers 

BOSTON • NEW YORK • SAN FRANCISCO 

PALO ALTO 

Eadie, Frennd & Campbell 

Consulting Engineers 

257 PARK AVENUE SOUTH NEW YORK, N. Y. 10010 
Mechanical — Electrical—Sanitary 

Air Conditioning — Power—Process Layouts 

James K. Campbell ’ll 

Mneser, Rutledge, Wentworth&Johnston 

Consulting Engineers 

Foundations for Buildings, Bridges and Dams; 

Tunnels, Bulkheads, Marine Structures, Soil Studies and 

Tests; Reports, Design and Supervision 

William H. Mueser ’22 Philip C. Rutledge ’33 

415 MADISON AVE., NEW YORK 17, N. Y. 


Fabric Research Laboratories, Inc. 

Research, Development, and Consultation 

In the Fields of Fibrous, Organic, and Related Materials 

1000 PROVIDENCE HIGHWAY DEDHAM, MASS. 

(At Route 128 and U.S. 1 Interchange) 

W. J. Hamburger, ’21 K. R. Fox, ’40 

E. R. Kaswell, ’39 M. M. Platt, '42 

Soil Testing Services, Inc. 

Consulting Soil and Foundation Engineers 

Site Investigations, Foundation Recommendations and Design 
Laboratory Testing, Field Inspection and Control 

111 PFINGSTEN ROAD NORTHBROOK, ILLINOIS 

Clyde N. Baker, Jr. ’52 Sylvio J. Pollici ’56 

Fay, Spofford & Thorndike, Inc. 

Engineers 

Airports, Bridges, Express Highways, Water Supply 
Sewerage and Drainage Systems, Port and Terminal Works 
Industrial Plants Refuse Disposal 

11 BEACON STREET BOSTON, MASS. 02108 

The Knljian Corporation 

Engineers • Consultants 

UTILITY • INDUSTRIAL • CHEMICAL 

Power Plants (Steam, Hydro, Nuclear), Public Works, Process¬ 
ing Plants, Oil Re fineries, Textile Plants, Institutions, High¬ 
ways, Expressways, Airports & Facilities, Military Installations 

H. A. Kuljian T9 E. J. Healy ’24 A. H. Kuljian ’48 

1200 NO. BROAD ST., PHILADELPHIA, PA. 19121 


74 



























An Institute Gazette 


day morning. In December came a few 
words in the Observer about Pogo’s 
new locale (pre-history instead of 
Okefenokee) and friends (various 
“horrendous, and un-funny, dinosaur- 
types”) under the heading “Alas poor 
Pogo! I knew him, Horatio.” In Janu¬ 
ary a further explanation from the one¬ 
time professor of English. “About that 
quotation from Hamlet: it is correct 
(except, of course, Pogo for Yorick). 
It is usually mis-quoted, a sort of ‘folk 
misquotation,’ popular use improving 
on the author. Ask your friends to 
complete: ‘Alas poor Yorick . . .’ and 
most will say, ‘I knew him well.’ ” 

Musical Drama 

Double honors came to composer El¬ 
liott Carter at the end of his first-term 
assignment as visiting professor at 
M.I.T. 

“The most original and powerful 
work by an American composer,” was 
the description by Boston Globe re¬ 
viewer Michael Steinberg of Professor 
Carter’s piano concerto, given its 
premiere performance by the Boston 
Symphony Orchestra early in January. 
The concerto “establishes the most 
dramatic confrontation of solo and 
orchestra since Beethoven,” Mr. Stein¬ 
berg wrote. 

A week later Professor Carter was 
honored at M.I.T. when the William 
Abramowitz Memorial Lecture was 
devoted to a recital of his works by the 
Lenox Quartet and members of the 
Dorian Wind Quintet. The program 
included the second string quartet, a 
fantasy for woodwinds, and a sonata 
for harpsichord, flute, oboe, and cello; 
Mr. Steinberg, ovbiously a Carter fan, 
said the performance “realized with 
exceptional vividness the excitement of 
Carter’s musical drama.” 

The Abramowitz lecture series was 
established at M.I.T. in 1961 by Wil¬ 
liam Abramowitz, Jr., ’35, in memory 
of his father. 

Reading Period Extended 

To obtain data on “the usefulness of 
the reading period for integrating the 
work of the term and preparing for 
final examinations,” the Committee on 
Academic Performance has recom¬ 
mended, and the faculty has agreed, 
to an extension of the spring term 
“reading period” preceding final ex¬ 
aminations. In 1967 five days—a full 
week, from May 22 through 26—will 
be set aside for this purpose, instead 
of the traditional three days. Classes 
will not meet, but term papers may be 
assigned for completion on May 22 or 
23. 


Hungry Horde 

Students eating “commons” meals in 
the M.I.T. dormitories this spring can 
have “unlimited seconds,” if they’re 
willing to go through the line a second 
(or third?) time. Late this spring they 
will vote: a continuation of “unlimited 
seconds” next fall and an increase in 
price, or a return to the “one-time 
only” system at present costs. 

Compton Non-Lecture 

Plans were largely completed by mid- 
January for a Karl Taylor Compton 
Lecture to be delivered at M.I.T. on 
February 3 by Eduardo Frei Montal- 
va. President of the Republic of Chile. 

But neither M.I.T. nor President 
Frei had consulted the Chilean Sen¬ 


ate, whose approval is required for the 
President to leave the country. And 
the President’s opposition, including 
both right- and left-wing elements, 
found the perfect humiliation by re¬ 
fusing to approve the trip. (The re¬ 
quirement for approval stems from 
sailing-ship days, when out-of-the- 
country trips meant prolonged ab¬ 
sence and considerable personal risk.) 
It was the first “no” vote on the ques¬ 
tion in Chilean parliamentary history. 

President Frei was to have visited 
Washington for two days before his 
M.I.T. appearance, and Everett M. 
Dirkson, Senate Minority Leader, 
commented that “it is strange when a 
legislative branch vetoes the visit by 
the official wielder of the tin cup who 
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is expected to bring back largesse.” 
President Frei’s Compton lecture at 
M.I.T. on “The Changing Balance Be¬ 
tween Economic Development and So¬ 
cial Progress” has been “indefinitely” 
postponed. 

While unprecedented at M.I.T., 
“non-lectures” are a tradition at near¬ 
by Brown University in Providence. 
On Friday, January 13, the Brown 
Weekly Bulletin announced a “not lec¬ 
ture” by Josiah S. Carberry, Chairman 
of the Department of Ceramics, on 
“Psycho-Ceramic Phenomena in Con¬ 
nection with the Neo-Protestant 
Movement at Berkeley.” Instead of a 
lecture, “Professor” Carberry’s ap¬ 
pearance was said to signal a private 
celebration by the Brown faculty. 

Young and Inexperienced 

Twenty-nine players and one comput¬ 
er entered in an official rated U.S. 
Chess Federation tournament one day 
this winter at the Boston Young Men’s 
Christian Union, and the combination 
attracted a bit of newspaper notoriety. 

The computer lost to Carl E. Wag¬ 
ner, ’61, a chess master, in 55 moves 
in the first round of competition. “He’s 
not too good, but he’d beat a begin¬ 
ner,” said Mr. Wagner to Boston 
Globe reporter Jonathan Klarfeld. 

The computer, which was issued an 
honorary membership in the federa¬ 
tion in the name of Robert Q. Com¬ 
puter so that it could technically qual¬ 
ify to play, was really on the M.I.T. 
campus, connected by telephone cir¬ 
cuits to the Y.M.C.U. It was a small 
machine programmed to play chess by 
Richard D. Greenblatt of the M.I.T. 
Computation Center as an experiment 
in artificial intelligence. A computer 
can play a good game of checkers, but 
chess is harder; there are too many 
possible moves for the computer to 
digest them all, the Globe was told. 

And, said the tournament director, 
“It’s a young, inexperienced, compara¬ 
tively stupid computer.” 

B.U., Tufts Presidents 

Two of M.I.T.’s academic neighbors 
selected new presidents as 1967 began. 

Arland F. Christ-Janer, who now 
heads Cornell College (Mt. Vernon, 
Iowa), will be president of Boston Uni¬ 
versity beginning on July 1. Dr. Christ- 
Janer is a native of Nebraska and had 
a mid western liberal arts education at 
Carleton College. 

In September, Burton C. Hallowell, 
executive vice-president of Wesleyan 
University, will be president of Tufts. 
A Wesleyan alumnus. Dr. Hallowell 
has been on the faculty since 1941. 
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alumni astiotti 


To celebrate his<ft2nd birth- 
day, Milton MacGregor 07 
climbed 


THE CLASS NOTES SECTION or the REVIEW 

records the latest doings of your felloe/ alumni ~ 
Some warrant a wider audience than the classmates 
for whom they are written-o'Here, then, are a tew 
items of broad interest, as noted by the Class \ 
Secretaries 


sCKyCSCslLsCsC^sCsyCsCA 

Marion 1?ice hart 'I?, 
flew the Atlantic solo 


ROCKPOflT 


Transportation Chairman for ’26's 
40 th Reunion was Robert T. Dawes 
Me missed the bus 


Pete('5l)and Chris ('56 ) Booras have 
invented a continuous loaf of bread 


Barry Brown '56 has 
received towards for 
his outstanding use of 
photography in TV 

commercials 


NOBtL COLLECTION 


Cesar Calderon’56, one- 
b ti me" Ice Cream Ki ng of 
P uerto Ttico" feeds 
I.OOOoows onan 
=& ^\acre of concrete 


Nobel prize-winner Robert C>. 
Mutliken'17 used part of his prize 
money to add to bis collect ion of 
antique oriental ru^>s 


Another collector, Paul 
Winji '54, has more than 
1,200 old stereo photos 


For years tbe^olden 
lining of V 00 D 00 , 
William B. Elmer'22 
designed lighting 
l for the Miss America 


Finding himself marooned 
by stormy weather at Chatham 
bars Inn where the Class of 
1951 was retining , Probate 
Judge K-A-f>parrow joined 
in the revels, left after 
two clays as an Honorary 
zfl Member 


The family of Paul 5kala '50 
boasts a cat named -'•'"CAT* 


According to FORTUNE.,Paul Heckel65 
has a system for calling cmy L)-5' 
phone and some European -»•» Free/ 


H-P-KANE 


Technology 

Review HH 

March, 1967 ' ' 


























If the value of an engineer is computed in terms of his con¬ 
tribution to technology, then the men who brought to reality 
such systems as Polaris and Agena are worthy indeed. 
They, and others like them at Lockheed, who designed and 
built these pacesetters of modern technology do not doubt 
their own importance. Their contribution is unquestioned. 
And their significance far transcends the glamour surround¬ 
ing these achievements. Here are men of dedication. 
Acceptors not merely of the challenges of their own intrinsic 
curiosity, but of the generation in which they live as well. 
You too, will have the opportunity to participate in history 
at Lockheed. Write: Mr. R. C. Birdsall, Professional Place¬ 
ment Manager. P.O. Box 504, # 

Sunnyvale, California 94088. M ~ LES * apMSK COMPA „ Y 
API ©QU3l opportunity ©mplOy©r. a oackja o/v7*io/v or lockhccd AincAArr corporation 


M.l.T. ALUMNI... 

Fly to Europe this Summer 
With Fellow Alumni 
at Special Air Fare Group Rates 

$ 320.00 

Round Trip Boston—London—Boston 
on Regularly Scheduled Jet Flights 
Flights Available 

DEPART RETURN 

June 30—July 27 
June 13—August 16 

Seats are Limited—Make Reservations Now 

For Further Details Please Write: 

Alumni Flight Program 
Tech Travel Service 
120 Massachusetts Ave. 

Cambridge, Mass. 02139 

The affinity group flights are limited to the members of the M.T.T. 
Alumni Association and their immediate families; arrangements will 
be made by Tech Travel Service, an official student agency of the Tech¬ 
nology Student Enterprises Corporation on campus. 



PHOTOS: OWEN 0. FRANKEN, ’68 

The M.l.T. ski team spent the “inter¬ 
session” week (between first and second 
terms) at Franconia, New Hampshire, 
and on the slopes of Cannon Mountain. 
Technology Review’s photographer 
arrived on the scene during a blizzard, 
found the skiers, undaunted, training 
on cross-country and slalom courses and 
thereafter successfully ministering 
to the inner man. 
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A Female Presence 

A minor contention has enmeshed the 
women residents of Ashdown House, 
graduate students’ dormitory. 

To help control the sizable waiting 
list, Emily L. Wick, ’51, Associate 
Dean of Student Affairs, proposed 
last spring that women live in Ash¬ 
down House only for four terms and 
that admission from the waiting list 
be arranged so that Ashdown House 
would contain a balance of “new” 
and “old” women students. These 
limitations, which have no parallel 
for the male residents, are far from 
popular among the distaff side. 

Girls have now been living in Ash¬ 
down House for 18 months. Their ar¬ 
rival and experiences there were de¬ 
scribed by Miss Hannah Friedman in 
the fall issue of The Catalyst, the news¬ 
letter of the Graduate Student Council: 

“A huge graduate student complex 
for M.I.T. is in the planning stage, 
and one of its happy aims is the hous¬ 
ing of graduate women. Of course, 
such a radical move is not made at 
M.I.T. without a preliminary experi¬ 
ment. Thus, with the blessings of the 
administration and with hurrahs from 
the boys. Dean Frederick G. Fassett, 
Jr., was able to capture 27 beds for 
women in the House master's wing of 
Ashdown House in the fall of 1965. 

“The immediate result was nothing, 
really. Ashdown House holds 430 
people, and the 26 girls who entered 
were hardly noticed. True, they added 
a bit of graceful decor to House teas 
and “buttery” hours. However, no 
stifling of TV-room wisecracks was 
observed. Many girls were startled to 
meet men nonchalantly wearing only 
towels en route to the showers in the 
basement. 

“Feeling somewhat ignored, the 
girls threw a punch party for the 
House. Ten valiant girls entertained 
about 200 men that night, but everyone 
left feeling that there weren’t enough 
women in the House. 

“Men graduate students have voiced 
uniform opposition to the new policy 
on two counts. First, Ashdown House 
is a cohesive autonomous unit; it is not 
clear why one segment of the House 
should be under a different jurisdiction 
and follow a separate system from the 
rest. Secondly, and more profoundly, 
they disagreed with the philosophy. 

“Why should the proportion of 
various classes of residents mimic 
their proportions in M.I.T.? The per¬ 
centage of women among graduate 
students is 3.1. This percentage is 
clearly too low if there is to be a fe¬ 
male presence in Ashdown House.” 
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General Motors is people making better things for you. I 


There was a big difference be¬ 
tween playing nurse and Wilma 
Marsh's first day as a nurse’s 
aide at St. Joseph’s Hospital in 
Flint, Michigan. When ordered to 
give a patient a bath, she fainted. 
Coming out of it, Wilma heard the 
doctor's remark, “This kid is never 
going to make it as a nurse.” 


That’s when she made up her 
mind. "Wilma will make it!” 

That was some 12 years ago, 
and Wilma has been in nursing 
ever since. Upon graduation from 
St. Joseph’s she worked there 
for about 10 years. Now she’s 
a full-time nurse at one of the 
Buick plant’s 12 medical stations. 


Her work is providing on-the- 
spot nursing service to employes 
with medical problems. Like all 
GM nurses, Wilma works under 
a doctor’s guidance. She is well 
trained, capable, experienced and 
dedicated to her profession. 

Nurses like Wilma Marsh are 
very special people at GM. 


Wilma Marsh was a“nurse”when she was seven. 


Now she’s a nurse...for reaL.at General Motors. 
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Class News 


’94 

"Dr. Charles G. Abbot, ‘retired’ for 22 
years, is still at work—although his ma¬ 
jor work has never been accepted by most 
of his peers and he suspects that it may 
soon become invalidated by the world’s 
turmoil. Dr. Abbot is a former director 
of the Smithsonian Institution’s Astro- 
physical Laboratory, and former head of 
the Smithsonian itself. Although in his 
72 professional years he has invented, de¬ 
signed and redesigned many astronomical 
instruments, his major work has been 
with pen and paper: erecting a scaffold¬ 
ing of statistics on which to build a sys¬ 
tem of long-term weather forecasting 
based on solar cycles. Just one of his 
multitudinous scrolls, when unwrapped 
from around a Mother’s Oats box, 
stretches 20 feet across his living room 
floor—and bears at least 28,000 hand¬ 
written entries. It holds the weather his¬ 
tory of St. Louis for 104 years, 1854- 
1957. Along the chart zig-zags a red line 
and a blue line, one marking what the 
weather should have been under Dr. Ab¬ 
bot’s theories and one marking what it 
actually was. In many places the two 
lines march closely together, up and 
down. In other spots the lines appear 
never to have been introduced. They ig¬ 
nore each other. Dr. Abbot points to 
these periods as times the atmosphere 
was suddenly excessively polluted—the 
eruption of Krakatao in 1883 that spread 
dust around the world, the periods of 
heavy atomic bomb testing. That’s why 
he fears that his system, based on mete¬ 
orological records, might become useless. 
‘The present proposals to improve 
weather may alter atmospheric circula¬ 
tion so much that world weather records 
of the past may become useless for fore¬ 
casts. There is also the danger that 
France, China, India, Indonesia and 
other countries may explode bombs. Thus 
my method of prediction for generations 
to come may go into the discard.’ He 
claims from 50 to 70 percent accuracy 
for his predictions. 

Raised in Wilton, N. H., Dr. Abbot 
was interested in mechanical things. He 
entered science, according to him, by 
happenstance. ‘Some friends were going 
to M.I.T. to take entrance exams. I 
thought it was a good time to see the 
place, so I went along. But then I was 
afraid I’d get lost, so I went in and took 
the exam too.’ He was graduated in 
1894, took a master’s degree in 1895, and 
joined the Smithsonian .”—Science News, 
10 December 1966, Volume 90 

’96 

In Waltham, Mass., Robert A. Davis died 
suddenly on January 6, 1967. He was 
employed in the Commercial Engineering 
Department of the New England Tele- 


Happy Birthday 

Out of 23 Honor Roll birthdays this 
month two alumni will celebrate their 
90th, eight their 85th and thirteen their 
80th. 

March, 1877— Batista P. Sanchez, 
’99, on the 9th; William C. Twieg, ’03, 
on the 14th. 

March, 1882— Herman Eisele, '05, on 
the 2nd; Fred H. Abbott, ’05, and 
Patrick J. Sullivan, ’05, on the 10th; 
Frank A. H. Kelly, ’06, on the 12th; 
Herbert K. Draper, ’04, on the 16th; 
Spencer A. Cutting, ’06, and John V. 


Vredenburgh, ’04, on the 17th; George 
H. Garcelon, ’03, on the 26th. 

March, 1887— Alfred Hague, ’10, on 
the 4th; Phillip T. Harris, ’10, and 
Edward F. Merrill, ’10, on the 7th; 
Lester H. King, ’09, and Harold A. 
Smith, ’10, on the 11th; Harold C. 
Faxon, ’08, on the 13th; Pierre 
Drewsen, ’12, on the 17th; Charles S. 
Cotter, '08, and Enrique J. Munoz, 
'10, on the 19th; John C. Freeman, 
'12, and Arthur T. Hinckley, ’08, 
on the 21st; Gladys M. E. Hardy, 
'09, on the 24th; George W. 
Sheldon, ’10, on the 29th. 


phone Company from 1897 until his re¬ 
tirement in 1938, at which time he was 
in charge of all commercial engineering 
for the Company in the New England 
States. He was able to drive his auto from 
Waltham to Wellesley last February to 
attend Myron Pierce’s funeral; his tennis 
and golf at Cummaquid links must have 
qualified him for the recent issue of a 
drivers license. Funeral service was con¬ 
ducted by the Reverend Byrd W. Helligas, 
Minister of First Parish Unitarian 
Church, at the Davis home, 18 Harris 
Street, Waltham, to which the class sent 
flowers, also a note of sympathy to his 
wife, Mrs. Adele (Smith) Davis, son Wil¬ 
liam Davis of Hollis, N.H., and daughter 
(Raymah) Mrs. Goram Harper of Yar- 
mouthport. Mass. The burial was in 
Woodside Cemetery in Yarmouthnort 
where the Reverend Kenneth R. Warren 
of the First Parish, Barnstable, offered the 
commital prayers.— James M. Driscoll, 
Secretary, 129 Walnut St., Brookline, 
Mass. 02146 

’97 

Next June we will have had our B.S. de¬ 
grees for 70 years. Shall we have a re¬ 
union? At our 60th Reunion luncheon 
at Dedham we had 13 members. To the 
best of my knowledge four of these are 
now living. Will Binley seems to be the 
only member getting to June occasions. 
What about it?— George R. Wadleigh. 
Acting Secretary, 70 Flower Avenue, 
Hastings-On-Hudson, N.Y. 

’99 

As this was written on January 15th, the 
Christmas and birthday cards sent to all 
members by the Secretary have been 
acknowledged by Miss Eugenia B. Froth- 
ingham. a gracious lady of 93; Norman 
E. Seavey, Frederick W. Grover, Philip 
Burgess. Hervey J. Skinner. George P. 
Dike, all 90; James G. Leiper, Jr., Lewis 
W. Riddle. George O. Steinwedell, all 89; 
Carroll W. Brown. 87. When you see this 
Review new birthdays will have passed, 
William H. Kimball, February 22; David 
C. Churchill, March 17. . . . Percy W. 
Witherell accepted an invitation to dinner 
from his son Dana for January 8th. On 
arriving at his son’s home he was greeted 


by “Happy 90th birthday. Grandpa,” by 
his four children, ten grandchildren plus 
wives and husbands and three great¬ 
grandchildren. In a story in the Woon¬ 
socket Call it was noted that Witherell 
was starting his 64th year as a Notary 
Public and was active in astronomy, 
Masonry, civil defense and auditing. He 
was comptroller of the Algonquin Club 
of Boston until his retirement at the age 
of 75.— Percy W. Witherell, Secretary, 
1162 West St., Wrentham, Mass. 02093 


’02 

In a recent letter Bill Kellogg noted that 
in June our class celebrates the 65th an¬ 
niversary of its graduation, and he hopes 
we will have a gathering of our members. 
How do you feel about it? Possibly a 
separate table at the Alumni Day lunch¬ 
eon or at the banquet or both? Or should 
we be more ambitious? Kellogg’s letter 
also enclosed an engraved announcement 
which he had received announcing that 
Mrs. Wilma Henderson Leslie and Mr. 
James Loockerman Taylor, Jr., were mar¬ 
ried on December 15, 1966, in the Shady- 
side Presbyterian Church, Pittsburgh, Pa. 
Their home address is Chatham Center 
Apartment Tower, Pittsburgh. . . . 
Kenneth C. Grant's son has written the 
Review that his father passed away on 
December 12, 1966. The son enclosed a 
resume of his father’s professional career, 
and it is given below. “Born on October 
15, 1880, in Newport, R.I., and raised at 
Bayview Ave., Kenneth C. Grant was 
graduated from the Coddington Grammar 
School in 1894 where he received the 
Gibbs Medal for scholarship. He then at¬ 
tended Rogers High School where he took 
the George E. Norman award in his 
senior year for English composition. De¬ 
termined to study engineering he was 
befriended by Mrs. Wm. Barton Rogers, 
wife of M.I.T.’s first president. In 1898 
he was awarded the Wm. Barton Rogers 
scholarship of $250. Earning additional 
income as both organist and choirmaster 
at Trinity Church in Newport, he gradu¬ 
ated from M.I.T. in 1902 with a degree 
in civil engineering. While there he was 
a member of the track and relay teams as 
well as the Athletic Association. After 
graduation he spent an additional year as 
an instructor at the Institute in the 
Civil Engineering Department and then 
spent three years as assistant engineer 
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with the U.S. Navy Department on con¬ 
struction of a large coaling station on 
Narragansett Bay. Thereafter he went 
to the territory of Hawaii for two years 
as principal and later chief engineer on 
railroad location and construction projects 
for the Koolan Railway Company on the 
island of Oahu. Returning to the main¬ 
land in 1907, he was then appointed 
principal assistant engineer to the Penn¬ 
sylvania State Water Supply Commission, 
being concerned primarily with stream 
flow and rainfall studies as they related 
to flood prevention. Thereafter in 1912 
he was commissioned by the City of Pitts¬ 
burgh Flood Commission and made an 
in-depth study of river improvements and 
flood prevention methods. His report was 
over 800 pages in length and represented 
the most exhaustive study of a flood pro¬ 
tection problem ever made in the United 
States up to that time. On March 26, 1913, 
he married Janette Garner formerly of 
Pittsburgh in St. John’s Episcopal Church 
in Los Angeles, Calif. He worked with 
the Miami Conservatory District in Ohio 
on flood protection plans for the Miami 
Valley until he was commissioned a 
captain in the engineer section of the U.S. 
Army, April 1917. After war-time serv¬ 
ices he moved to Los Angeles where in 
1922 he established the structural engi¬ 
neering firm of Grant & Bruner, Ltd. 
Thereafter and until the firm was dis¬ 
solved in 1954, he designed and built a 
number of the pioneer commercial and 
industrial structures in the greater Los 
Angeles area including Helms Bakeries, 
Weber Showcase and Fixture Company, 
U.S. Motors and the Don Baxter Labora¬ 
tories. He was a life member of the 
American Society of Civil Engineers. He 
leaves his wife Janette, a son, John, a 
daughter, Mrs. E. P. Gamier and three 
grandchildren, all of Los Angeles.” 
Change of address, Howard Baetjer is 
now at Valley Road and Park Heights 
Ave., Stevenson, Md. 21153.—Burton G. 
Philbrick, Secretary, 18 Ocean Ave., 
Salem, Mass. 01970 

’03 

Well, classmates, the M.I.T. class secre¬ 
taries are obliged to write their March 
reports in January, or two months in 
advance, so New Year resolutions, though 
now uppermost in our minds, will seem 
quite trite when read. Again though, oc¬ 
casional pleading for some news from our 
now restfully retired members should 
afford ample time for more life sketches 
with their pictures. The Review staff has 
generously responded to print our class 
pictures at last, to adorn our former un¬ 
varying monotonous appeal to the reader 
of our notes. Accordingly, classmate pic¬ 
tures are now in order—now, not waiting 
for obituaries. Dr. Audrey A. Potter, 
Dean Emeritus of Engineering at Purdue 
University, was the recipient of the Wash¬ 
ington Award in 1963 for distinguished 
leadership in engineering education and 
research and patriotic service in mobiliz¬ 
ing technical knowledge for victory in war 
and peace. Dr. Potter has had a long and 
distinguished career in engineering and 


education, beginning with graduation 
from M.I.T. in 1903. His first employ¬ 
ment was with the General Electric Com¬ 
pany. Two years later he became a pro¬ 
fessor at Kansas State University where 
he remained until 1910. Following this he 
became associated with Purdue Univer¬ 
sity in Lafayette, Ind. He rose to the 
position of dean of engineering in 1913 
and remained in that position until his 
retirement in 1953, except for a period 
from 1945 to 1946 when he served as 
president of the University. Dr. Potter has 
received many high awards from engi¬ 
neering and educational societies. He 
served as president of the American 
Society of Mechanical Engineers in 1934 
and as president of the American Society 
for Engineering Education from 1936 to 
1938. He was one of the founders of the 
American Power Conference, which held 
its first meeting in 1938. It is now the 
largest conference of its kind in America. 
Another congratulatory note of interest to 
his classmates has been the joyous cele¬ 
bration last June of Andrey’s and wife 
Eva's 60th wedding anniversary. Their 
children were present to enliven the oc¬ 
casion, daughter Helen, a professor of 
finance at Loyola University, Chicago, 
and son James, professor of physics at 
Texas University. Professor Potter, now 
Emeritus, still has his home at 517 Rus¬ 
sell Street, West Lafayette, Ind., and has 
retained his desk at the University since 
1953, when not away as consultant in 
engineering programs at several univer¬ 
sities and incineration and air pollution 
projects. 

The electronic grafting of a high-speed 
digital computer to a unique kind of TV 
set has made the extraordinary result of 
allowing man and machine to communi¬ 
cate with each other through a universal 
language—pictures. This will reduce de¬ 
sign and draftmanship of systems from 
normally months, to days and hours. It 
means the language barrier between man 
and computer has at last been broken. 
Known as the Electronic Design Machine, 
it unites the computer to television princi¬ 
pal and revolutionizes computer tech¬ 
nology. It has made possible the reduction 
of literally tons of blueprint designs— 
which normally are needed for the con¬ 
struction of Space Age equipment, into a 
few reels of computer tape that make 
thousands of individual designs instanta¬ 
neously available. . . . U.S. submarines 
now have the unique capability of accu¬ 
rate navigation by seeing the heavens in 
all kinds of weather—while remaining be¬ 
neath the surface of the ocean. Its name, 
the Radiometric Sextant, is now running 
tests by the Navy, and reports now indi¬ 
cate better than expected. Designed and 
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delivered by the Northrop-Nortronics ot 
Needham, Mass., it was the result of 
three years and over $4,000,000 research. 
It is a marvel of modern technology, mak¬ 
ing possible the precise navigation of a 
submarine without ever having to surface. 
Such a system operates basically by means 
of a cluster of three gyroscopes. These 
devices, which spin like a child’s top, are 
unaffected by all surrounding motion and 
in effect establish stability in space. These 
gyroscopes provide constant, unwavering 
points needed in navigation. They substi¬ 
tute for the angles normally determined 
by taking fixes on two stars. Now, all that 
was needed was a horizontal reference or 
accelerometer that establishes a perpen¬ 
dicular to the earth’s surface, despite the 
presence of tilt or roll. . . . McCormick 
Hall, the residence for undergraduate 
women students of M.I.T., will be ex¬ 
panded to almost twice its present size 
through the continued generosity of Mrs. 
Stanley McCormick (Katherine Dexter), 
’04. Howard W. Johnson, President of 
M.I.T., announced that an eight-story ad¬ 
dition similar in appearance to the exist¬ 
ing dormitory is under construction im¬ 
mediately east of the McCormick Hall 
courtyard. When completed in early 1968, 
this addition together with the present 
building will provide residential and rec¬ 
reational facilities on the M.I.T. campus 
for nearly 225 women. 

Dr. Jule G. Charney, one of the world’s 
leaders in the application of computers 
to weather analysis, has been appointed 
Alfred P. Sloan Professor of Meteorology 
at M.I.T. He will be the first to occupy 
this new chair, established through a fund 
pledged by the late Alfred P. Sloan, Jr., 
before his death early last year. Dr. 
Charney came to M.I.T. in 1956 as a pro¬ 
fessor of meteorology and since that time 
has been director of the Dynamical 
Weather Prediction Project. His research 
has carried him beyond the use of com¬ 
puters for forecasts into analysis of ex¬ 
tremely complex meteorological and 
oceanographic dates for construction of 
mathematical models of weather. . . . 
Our classmates will be pleased to learn 
that our industrious Alumni Councilor, 
Ichabod F. Atwood, has endeavored to 
continue his loyal and long-time faithful 
service for the coming five-year term. 

. . . George E. Sibbett, II, has a new ad¬ 
dress, 643 N. Avenida Seville, Laguna 
Hills, Calif. . . . Congratulations to 
Adolf E. Place. I, on December 21 at 
Boulder City, Nev., for his 90th birthday. 
—John J. A. Nolen, Secretary, 13 Linden 
Ave., Somerville, Mass.; Augustus H. 
Eustis. Treasurer, 131 State Street, Bos¬ 
ton, Mass. 

’04 

The holidays are over and we can now 
get down to our regular routine. Those 
living in the warmer climates can look 
forward to some nice warm weather, and 
the others can look forward to some snow 
and ice. So far, here we have been very 
fortunate. I received some nice greeting 
cards this season and was particularly 
pleased to hear from Mrs. Harry Rollins, 
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Mrs. Bernard Blum and Mrs. Carle Hay¬ 
ward. Most of our classmates are now 
retired and feel that they have no news 
of interest for this column. To them I say 
perhaps you have a hobby or are doing 
something that might be interesting to our 
readers. Just drop me a line and I’ll 
guarantee full publicity. I’m sure it would 
be pleasant reading. Please. . . . The 
following notices were received from the 
Alumni Office: change of address for 
Harry G. Chapin to c/o Mrs. Mary Low, 
P.O. Box 158, Grahamsville, N.Y. 12740, 
and Henry Kramer, Newfield Home, 
Plymouth, Mass. 02360. . . . Charles O. 
Egerton died in October 1965. . . . Sea¬ 
sons Greetings to you all—Eugene M. 
Russell, Jr., 82 Stevens Rd., Needham, 
Mass. 02192 

’05 

The secretary of the class of 1901 reports 
in the December issue some statistics 
which suggest another advantage of an 
S.B.—namely longer life. I had suspected 
that might be true of our class but had 
never figured it out. There are 593 listed 
1905 by the Alumni Association—244 
graduated, 349 did not. There are now 
51 of us, who graduated, still alive; 35 
alive of those who did not graduate. 
Feeding this into my tiny little IBM ma¬ 
chine I find that 20.9% of those who 
graduated are still living, whereas just 
10% of the dropouts are living. This is 
practically the same ratio as with the 
class of 1901. With Ethel and Prince 
Crowell’s Christmas greeting card came 
the long-promised family tree. I am 
sure that those who knew Prince and 
Ethel intimately would be interested in 
this in full detail. If anyone wishes a 
copy, I will send it. Among the high¬ 
lights—they have three great grandsons; 
two grandsons taught sailing and won 
several prizes, not unusual considering 
Commodore Prince I taught them; Prince 
Sears III is commodore of the University 
of Indiana Yacht Club and won at Detroit 
and Iowa last year; Indiana, of course, 
was first in Big Ten sailing: grandson 
Carl was on the soccer team: granddaugh¬ 
ter Persis Ann and husband Jim Gessaman 
did research work in Alaska last summer, 
back at the University of Illinois in 
September. Ethel and Prince I (his 85th 
birthday December 24) drove to their 
winter home in Clearwater, Fla., early in 
January. . . . Arthur Russell. XIII, says, 
“After two years on the Beach (Miami), 
food poor, environment unpleasant, I am 
in a Methodist retirement home where 
the food is good and the people congenial 
—new address: 3227 Biscayne Blvd., 
Miami. I’m sure the Chamber of Com¬ 
merce of Miami Beach wouldn’t like it. 
Art, but perhaps the consensus would be 
that you were a martyr for two years. 

. . . Charlie Smart reports having a fine 
85th birthday party at the University 
Club in Albany on December 19. On the 
23rd he was nominated for the 41st time 
for the Board of Directors of the W. and 
L. E. Gurley Company. Again I call your 
attention to the fact that Charlie has the 
most comprehensive museum of antique 


surveying instruments in the U.S.A. (per¬ 
haps outside the Smithsonian). . . . 
Harry Charlesworth's, VI, Christmas card 
shows a picture of his farm in Newbury, 
Mass. The last I knew Harry was making 
regular trips from his home in North 
Caldwell, N.J., to the farm, driving I 
mean. . . . Fred Abbott, VI, is still divid¬ 
ing his time between his sons, Frederick 
in Brockport, N.Y., and Bill in Long- 
meadow, Mass. Bill is chief engineer and 
auxiliary sales engineer for the new nu¬ 
clear energy power plant at Rowe, Mass. 
Bill designed this plant and supervised 
construction while he was with Westing- 
house. Fred’s address is Meadows Apt. 
306, Ellis Rd., Brockport, N.Y. 14420. 
... I was quite amused in reading the 
personal message on Huntington Smith’s 
Christmas card. He says that he and 
Charlie Dean. George Jones, Howard 
Cowper. Bill Gouinlock, Bob Clark and 
Jim Lambie used to take a snowshoe 
“breather” at mid-term at Wonolancet 
Intervale, N.H., near Mt. Chocorua. Well, 
that is just about in my front yard. I look 
north into the Sandwich Range, beginning 
with Chocorua on the extreme right, then 
Paugus, Whiteface, Trypyramid, Sand¬ 
wich Dome, Israel, etc. with the Squam 
Range to the far left. It’s the most beauti¬ 
ful panorama in the U.S.A. Come up and 
see me sometime. . . . Change of ad¬ 
dress: Edward T. Steel, 4535 Howard 
Ave., Weston Springs, III. 60558; Frank 
H. Langworthy, II, Lee Nursing Home, 
222 Bacon St., Waltham, Mass. 02154; 
George H. Barrows, IV, 29 Wyndybrook 
Lane, Madison, Conn. 06443, Silas P. 
Cumming. 962 State Rd., No. Dartmouth, 
Mass.—Fred W. Goldthwait, Secretary, 
Center Sandwich, N.H. 03227; Gilbert S. 
Tower, Assistant Secretary, 35 No. Main 
St., Cohasset, Mass. 

’06 

As reported in the February notes, the 
varied and beautiful cards kept coming 
and many of them contained some wel¬ 
comed notes and news—thanks a lot! 
The card that gets the award for the great¬ 
est distance came from Greece, from 
Henry Mears who said he had planned to 
go to Beirut but was afraid that the un¬ 
rest there would spoil the trip. Where did 
you go Henry? . . . Although their card 
came from Bronxville, Katherine and 
George Burpee had been circling the 
globe, or some of it, as they were “just 
back from a trip to Australia, Hong Kong 
and Japan. The primary purpose was the 
dedication of Hammersley Iron Ore Mine 
in Australia, owned 40% by Kaiser Steel. 
We took a roundabout route home.” . . . 
Eleanor Manning O’Connor was “Sorry 
to have missed the 60th reunion. Still not 
on the Leisure World list and never I 
trust. In Laguna Beach for Christmas and 
back to Boston for New Years.” Their 
card interested me very much. It shows a 
painting by Joseph Lindon Smith of a de¬ 
tail from Temple of Seti I at Abydos, 
Egypt, and tells “how come.” In an auc¬ 
tioneer’s window last June we chanced on 
a book by Joseph Lindon Smith who de¬ 
voted his life to putting on canvas the 


spirit of ancient sculpture. His book 
Tombs, Temples and Ancient Art de¬ 
scribes not only his personal life on the 
Nile but gives a vivid account of Egyptian 
archaeologists at work. With this intro¬ 
duction we added to our library Reisner, 
Wm. Stevenson Smith, Petrie and others. 
Learning of our interest, Wm. Stevenson 
Smith, Curator of Egyptian Art, Museum 
of Fine Arts, Boston, showed us several of 
Joseph Lindon Smith’s originals and sug¬ 
gested an exhibition of his work at the 
Johnson O’Connor Research Foundation 
in New York. ... A fine example of 
photographic art was on the card from 
Agnes Coes, a typical winter scene with 
an old-time locomotive pulling a long line 
of freight cars, like previous similar ones 
by Kent Coes. Agnes said, “Your card 
and note filled me with such happy mem¬ 
ories I could hardly bear it! But I am so 
glad to hear from you and have the sketch 
of dear old Tech. I have slowed down but 
am well and busy. That is the only rem¬ 
edy. I am very near 86.” . . . Mary and 
Harry Fletcher had recovered from our 
reunion. Mary had troubles of one kind or 
another during their visit to Harry’s home 
town of Portland, Maine. That is also the 
home town of Gene Fogg, although he 
and Lynne like to be out in the harbor, 
on Peaks Island. Last June they were hav¬ 
ing extensive alterations made there but 
came to our reunion nevertheless, and 
then both were ill and so missed our gath¬ 
erings. Gene had a long letter on their 
card and sent a check for the Alumni 
Fund. . . . George Guernsey gets his 
cards off early in December, but he didn’t 
say whether he would be with daughter 
Mary for the holidays. As previously re¬ 
ported, George has an apartment in the 
Plymouth Harbor at Sarasota and says, 
“Look me up if you are down this way.” 
So why don’t you Florida sojourners drop 
in on George. . . . Awhile ago a change 
of address came through for Ernest M. 
Smith who had lived for years in Old 
Chatham, N.Y., on Wildbore Farm, and 
had recently gone down to Edgartown on 
Martha’s Vineyard, with Mrs. Smith. An¬ 
swering a question on our card to them, 
Ernie enclosed a long letter about that 
Wildbore Farm. He said. “The first Wild¬ 
bore, Sam, settled there on 10,000 
acres (?) from King George in the early 
1600’s. Since then each first son in suc¬ 
ceeding generations was named Sam ex¬ 
cept my wife’s father, Thos., who moved 
to industry in New Britain where he mar¬ 
ried Grace Stanley. In 1919 Phil Stanley 
('06 deceased) asked me to join the Stan¬ 
ley Rule & Level Company, and I lived in 
New Britain for 20 years, retiring to Old 
Chatham where I lived for 21 years until 
the place was sold in July 1966.” In Ed¬ 
gartown they bought “the lovely Episco¬ 
pal Parish House.” His son Dick and wife 
Cynthia have two daughters who are the 
12th generation in the Wildbore line. 
Dick graduated from Cornell in 1950. 
Ernest allowed he was enjoying life at 
Edgartown, especially in the summer 
when some 40 New Britainers spend their 
vacation there, “which helps a lot, espe¬ 
cially with golf and cocktail parties. 1 feel 
very fit going on to 84 and fortunately 
never give a thought about the future— 
except to the liquor stock. Do stop by if 
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you are down this way.” . . . Helen Rug- 
gles’ card showed a sketch of the birth¬ 
place of Clara Barton, and I had to con¬ 
sult an authority to locate it. I found that 
she was born in 1830 in Oxford, Mass., 
which is south of Worcester a few miles 
above the Connecticut line. Did you re¬ 
member that after her Civil War experi¬ 
ences and similar work during the Franco- 
Prussian War, etc., she founded the 
National Red Cross in 1881? In 1965-66 it 
was supported by IOV 2 million adult 
members. The Far West sent a report as 
Fay I.ibbey wrote, “I read the class notes 
in the November Review with great inter¬ 
est, and they brought me rather close to 
the Reunion. Guy Ruggles. Henry Mears 
and I had a short get-together here when 
Guy passed through on his way to Bos¬ 
ton.” Following Guy’s card came a long 
letter from Phoenix where he expected to 
stay for awhile. . . . Jim Wick, Jr., 
maintained that he and Clare were “still 
tottering” and enclosed the Medicare ver¬ 
sion of that baffling tour through door 
after door, eventually taking the one 
marked Republican and falling nine sto¬ 
ries into the alley. . . . Jack Norton said 
he was "going along fairly well just now. 
It's no fun getting old.” And Bill Abbott 
and Andrea wished us a healthy winter to 
be in shape for the reunion in 1967. That 
seems to be a good note on which to end 
these notes, for Alumni Day, Monday, 
June 12, will be only three months away. 
You could be making plans to join us 
then—what say?—Edward B. Rowe, Sec¬ 
retary-Treasurer, 11 Cushing Road, Wel¬ 
lesley Hills, Mass. 02181 

’07 

This is the year of the 60th Reunion of 
the class of 1907, M.I.T., to be held be¬ 
tween June 9 and 12, the 12th being 
Alumni Day. In December I sent out 90 
questionnaires asking for replies to be in 
not later than January 6. As I write these 
notes on January 11, the deadline for the 
March Review copy, I have recorded 38 
replies. Fifteen class members have signi¬ 
fied their intention to attend “if possible.” 
Twelve have indicated their choice to 
hold the Reunion on campus for three 
days, Saturday, Sunday, and Monday. 
Four would like to make it a one-day 
gathering on Alumni Day. I no doubt 
shall hear from additional members, but 
this gives you a trend of what the men 
wish to do. The request for financial aid 
to carry on the work of the Secretary- 
Treasurer has brought in $220 so far. I 
expect this will be substantially increased 
as I hear from additional members. . . . 
Professor Ralph G. Hudson's question¬ 
naire was promptly returned by his son, 
Gerald C. Hudson, ’34, with a note that 
his father was completely bedridden; and 
he sent his regrets that he would not be 
able to attend the Reunion but wished to 
send Christmas greetings to all the class. 
On opening the Boston Herald on Tues¬ 
day, January 3, I was shocked to read a 
rather complete obituary notice that 
Ralph had died on January 1. Ed Lee 
thoughtfully sent an obituary notice from 
the Fort Myers News Press. Ralph was a 


native of Lawrence, Mass., but lived for 
many years in Newton Center. After 
graduation in 1907, he joined the Faculty 
of M.I.T. and served that Board until he 
retired in 1957 as Professor Emeritus. He 
became well-known for his writings which 
included. The Engineer’s Manual, Engi¬ 
neering Electricity, and Introduction to 
Electronics, as well as other technical 
publications. During 1917-18 Ralph was 
director of research for the Electric Weld¬ 
ing Commission at the Emergency Fleet 
Corps. He was a Fellow Member of the 
American Association for the Advance¬ 
ment of Science and of the American In¬ 
stitute of Electrical Engineering. He was 
also a member of the American Associa¬ 
tion of University Professors. For 20 
years Ralph had been a winter visitor to 
Fort Myers, Fla., and a permanent resi¬ 
dent there for the past four and a half 
years. One son, Julian L. Hudson, is 
County Commission Chairman in Fort 
Myers. Ralph lived with another son, 
Gerald C. Hudson, ’34, at 101 Fairview 
Avenue in Fort Myers. A third son. Perry 
M. Hudson, lives in Weston, Mass.; and a 
daughter, Priscilla Hudson, in Munson, 
Mass. He had ten grandchildren and nine 
great-grandchildren. Private funeral serv¬ 
ices and burial were held at Chatham on 
the Cape. . . . Here are various address 
changes you should make on your Roster 
of Living Members of the Class of 1907, 
M.I.T.: Warren I. Keeler, V., add zip 
number 06320; William G. Perry, IV, 67 
Central Street, Andover, Mass. 01810; 
Allston K. Thorndike, XIII, 131 Park 
Drive, Boston, Mass. 02215; James H. 
Fenner, VI, an associate member, has 
moved to 57 Broad St., Lynn, Mass. 
01901. ... A note from the Alumni 
Register states that John A. Davis, III, 
who lived at Siasconset on Nantucket Is¬ 
land, died on May 23, 1960. I will have to 
make a further report on this in the April 
notes. No mail has been returned to me 
indicating his decease. . . . The follow¬ 
ing news items I gleaned from the replies 
to the 60th Reunion questionnaires: Har¬ 
ry R. Hall has had a great deal of trouble 
with his eyesight but is to undergo sur¬ 
gery shortly which he expects will enable 
him to get around again. . . . J. M. 
Baker will plan to be with us this year 
for the Reunion. Usually he cannot, as 
graduation at Northwestern University is 
at the same time as M.I.T. Alumni Day. 
... A very interesting letter and photo¬ 
graph from Willis G. Waldo tells of his 
work at Palm Beach, Fla., and in Latin 
America. Willis is one of our octogenar¬ 
ians who is still very active in business. 

. . . Otis G. Fales, II, writes, “At present 
I am hospitalized following an automobile 
accident, but am improving slowly.” He 
included a new address, 7312 Boulevard 
East, North Bergen. N.J. 07047. . . . 
Kirk W. Dyer, X, plans to attend his 65th 
alumni celebration of the class of 1902 at 
California Tech in Pasadena, Calif. He 
and Jim Gaylord. VI. are the only surviv¬ 
ing members of this class. Jim. at present, 
is in a nursing home. . . . E. Stanley 
Wires. IV, finds he has to revamp his life 
after a wonderful 58 years of married 
happiness. Mrs. Wires passed away last 
October. Now he will center his attention 
on 22 children, grandchildren, and great¬ 


grandchildren. As of the end of last De¬ 
cember he entirely and completely retired 
from active business. . . . Mrs. Paul 
Cumings wrote to me for Paul, whose 
eyesight is too poor to peripit him to do 
so. The Cumings family left on January 7 
for their 7th trip abroad together. They 
will spend most of their time at Mallorca, 
Spain. They first flew from Boston to Wil¬ 
mington, Del., to spend Christmas with a 
married daughter, then to Millburn, N.J., 
to visit Paul, Jr., class of 1950 M.I.T. Their 
younger son Bob is with the Boston 
Chamber of Commerce in the Convention 
Bureau. He went to Boston University 
and lives at Scituate, Mass. . . . Fred 
Denipwolf says he has now entirely re¬ 
tired from architectural practice and to 
pay no attention to the letterhead on 
which he wrote. . . . Walter B. Kirby. 
IV, says that he does a little gardening 
in season and also does some painting of 
landscapes in order to keep out of mis¬ 
chief. Mrs. Kirby passed away last June. 

. . . Mrs. Helen E. MacGregor, wife of 
Milton E. MacGregor, VIII, died sudden¬ 
ly at their home on Lower Road, Brewster, 
Mass., December 27, 1966. Due to a snow 
storm, your Secretary did not attend the 
services as he wished to do, which were 
held in the Brewster Baptist Church.— 
Philip B. Walker, Secretary and Treas¬ 
urer, 18 Summit Street, Whitinsville, 
Mass.; Gardner S. Gould. Assistant Sec¬ 
retary, 409 Highland Street. Newtonville, 
Mass. 

’08 

Bill Booth, our class Agent, has sent me 
copies of notes he received from Frank 
Sharnian and John Mullen during the 
Christmas holidays. Frank had heard from 
Leston Carter, Monroe Ames, Myron 
Davis, Arnold Heath and Ralph Bat- 
chelder. Mullen is staying with his young¬ 
est son in Stokie, III., and has nine 
grandchildren, two girls and a boy in each 
family. . . . We are sorry to report the 
death of Captain Herbert A. Ellis of 
Medford, Mass., on June 12, 1960. . . . 
How about some news. I’d certainly ap¬ 
preciate hearing from you.—H. L. Carter, 
Secretary, 14 Roslyn Road, Waban 68, 
Mass.; Joseph W. Wattles, Treasurer, 26 
Bullard Road, Weston 93, Mass. 

’09 

In the February Review we told of Steve 
(Joseph N.) Stephenson having resigned 
as editor-in-chief of Pulp and Paper Maga¬ 
zine of Canada, a post which he held 
for fifty years, and that he and Mrs. 
Stephenson had retired to live in Wolfe- 
boro, N.H. We asked him to tell us some¬ 
thing of his activities there. He writes: 
“This is in reply to your S.O.S. of De¬ 
cember 20. Your guess that I have been 
roped into community activities is a bit 
off the mark. At 84 I am taking it easy. 
My only steps in that direction have been 
to join the Rotary Club and the local 
Congregational Church. It seems that my 
fifty years as editor of the Pulp and Paper 
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Magazine of Canada set a record in that 
field. And my thirty years as Cubmaster 
may have been another. It may interest 
you to know that Wolfeboro was named 
after General Wolfe who led his British 
army through here on his way to Quebec 
where he defeated the French and won 
Canada for England. Another interesting 
bit is that General John Wentworth, 
Colonial Governor of New Hampshire, 
had his summer home in Wolfeboro, and 
several bricks from his house are now 
part of the chimney of our summer cot¬ 
tage.” Steve also enclosed a short poem 
by himself, “A New Spring,” which came 
from his company paper and is as follows: 
“The woods are bleak and beautiful/The 
spruce trees great with snow/The western 
sky is wonderful/Alight with sunset glow/ 
The snow has fallen, more on more/And 
now the drifts are deep/Beneath its 
fluffy comforter/The earth is fast asleep/ 
But nature in her restlessness/Ere long 
will wake some morn/And then with 
startling suddenness/A new Spring will be 
born.” . . . We also received a letter 
from Julius Serra from his home in 
Princeton, N.J. Julius wrote: “I have just 
been looking at the Technology Review 
for November and noted your letter. On 
account of a physical condition which 
culminated in an operation, I was not in 
condition to attend the last Alumni Day. 
So I missed the talk by Mrs. Compton, 
unfortunately. Speaking of birthdays, on 
May 15 my friends and relatives cele¬ 
brated my 80th birthday by throwing a 
party for me! They also gave me an un¬ 
expurgated edition of Arabian Nights 
translated by Richard Burton, and I had 
all those at the party sign on one of the 
blank pages of the first (of three) volume! 
I was interested in the article by Cowen 
on the Mohole principally because I re¬ 
membered Jaggar’s lectures on geology. 
They were so popular that it was neces¬ 
sary to keep out men who did not belong 
in the class. I was not so keen about the 
Mohole anyway. I have nearly com¬ 
pleted my autobiography! I know almost 
nothing about my grandparents, so I 
thought why not leave something for my 
grandchildren?” (Julius suggests a file of 
every member of the class but we see no 
way of accomplishing this.) We missed 
Julius last Alumni Day since he is always 
so regular in attendance. We will be look¬ 
ing forward to seeing him next June. The 
class also congratulates him on his 80th 
birthday and the fact that his friends and 
relatives took appropriate notice of the 
event.— Chester L. Dawes, Secretary, 
Pierce Hall, Harvard University, Cam¬ 
bridge, Mass. 02138; George E. Wallis, 
Assistant Secretary, Wenham, Mass. 

10 

I am sorry to report that W. Philip Doerr 
of Whittier. Calif., passed away on Octo¬ 
ber 25, 1966. . . . Carroll Benton and 
his wife Ann sent Christmas and New 
Year’s greetings. . . . Jack Babcock re¬ 
ports that, “Nothing of importance has 
taken place with me. I still lunch regularly 
with Fred Lufkin, a habit we started in the 
spring of ’65 when we were arranging for 


our 55th Reunion.” ... I had a very 
pleasant surprise during the past holidays. 
Jess and Harold Akerley called on us at 
our home, and we had a very pleasant 
visit. Harold and Jess look extremely well 
although Jess has to be very careful as 
she has had a heart attack. . . . Waller 
Spalding writes from Hawaii: “Best wishes 
to you from the crossroads of the Pacific. 
We were happy to return home from over 
four months on the East Coast (except 
only Boston) and seven weeks divided be¬ 
tween a busy time in London and a restful 
stay in Estril, Portugal, two of the best 
places in Europe nowadays. We hope next 
summer will take us to Boston and that we 
shall see you there.” . . . Kenneth P. 
Armstrong has been presented a plaque 
by the City Commission of Opa-locka, 
Fla., which bears the following inscrip¬ 
tion: “Presented to Kenneth P. Armstrong 
by the city of Opa-locka in grateful recog¬ 
nition of nine years of faithful and valu¬ 
able service as a member of the city’s 
Planning Council, December 7, 1966.”— 
Herbert S. Cleverdon. Secretary, 120 Tre- 
mont Street, Boston, Mass. 

’ll 

A letter from Aleck Yereance which came 
in early December tells of his five-year 
struggle to get town water into his summer 
home on Old Wharf Rd., in South Har¬ 
wich, Mass., which culminated success¬ 
fully in November just when a neighbor’s 
well went dry and he was afraid his 
would. A clipping he sent along about 
Professor Harold Babbitt follows: “Harold 
F„ Babbitt, Professor Emeritus of Sanitary 
Engineering at the University of Illinois, 
has been named senior staff consultant 
with Henry P. Jones & Associates, Belle- 
view, Wash. He has also been appointed 
as special consultant to the Department 
of Civil Engineering at the University of 
Delaware. Professor Babbitt joined the 
U. I. staff in 1913 and served until 1964. 
Since then he has been a consultant in 
this country, Brazil, Korea, and India, 
and has written several textbooks. He is 
currently in private practice in Seattle.” 
A nice letter from Professor Babbitt him¬ 
self confirmed the truth of all this. . . . 
Roy MacPherson had a cataract removed 
from his second eye in early December, 
and at Christmas time was waiting out a 
long period of inactivity. ... An incor¬ 
rect address for Jim Campbell was given 
in the November notes. It should have 
been c/o Eadie, Freund & Campbell. 257 
Park Ave. South, New York, N. Y. . . . 
Gertrude and O. W. Stewart left just after 
Christmas for a visit with their youngest 
son who is on the staff of the Kenyatta 
Normal School in Nairobi, Kenya. They 
spent a couple of days each in Rome and 
Cairo before going on to Kenya. . . . 
Marjorie and L. G. Fitzherbert are spend¬ 
ing the winter in Mallorca where they 
have been a number of times. . . . The 
annual letter from Ollilie and Paul Cush¬ 
man came just after Christmas. They are 
as active as ever. Paul is still consultant 
for L. & S. Bearing Company, and occa¬ 
sionally an expert on the cause of auto 
accidents. He is keeping up his work in 


Masonic circles and the Descendants of 
the Mayflower. Their big activity was 
with square dance clubs. For this purpose 
they traveled all over this country, into 
Canada and with a large group of square 
dancers to an international festival in 
Mannheim, Germany. After the festival 
they continued their European tour 
through France, Switzerland, Italy, Eng¬ 
land and Belgium. ... A letter from 
Allston Cushing of Kansas City said he 
and his wife are in the best of health. 
They had their daughter and her family 
with them for Thanksgiving and went to 
the daughter’s home in Tulsa, Okla., for 
Christmas. In between, the serious sick¬ 
ness and death of their son’s mother-in- 
law took them to Colorado Springs. They 
get around. . . . Because of a goof I 
made a couple of months ago, I have a 
letter from Roy Van Alstine by way of 
the Review editor. You remember, I in¬ 
correctly told of his death. After three 
years at M.I.T. he took his final year at 
Stanford. He worked for Los Angeles on 
harbor development, for several years as 
plant ? engineer for Southwestern Ship¬ 
building Company and then became city 
engineer for Long Beach. In 1927 he 
opened his own civil and structural engi¬ 
neering office in Long Beach and con¬ 
tinued in active practice until retirement 
in 1956. He and his wife have traveled 
extensively including trips to Alaska, 
South America, Australia, the Orient, the 
Near East, five times to Europe and once 
around the world bv ship.— Oberlin S. 
Clark, Secretary, 50 Leonard Rd., North 
Waymouth, Mass. 02191 

T 2 

Belated word has just been received from 
the Alumni Office of three deaths that I 
do not remember having previously re¬ 
ported. Walter M. Ruby died nearly a 
year ago at Lakeland, Fla. . . . Robert 
R. I.angee passed away at his home, 60 
Avon Street, Somerville, Mass. . . . Ger¬ 
ald M. Keith died in Gainesville, Fla., 
over a year ago. ... A good letter from 
William V. Schmiedeke of 741 Stewart 
Avenue, Los Angeles, Calif., reviews a 
very active life since graduation. Bill 
started 38 years ago in the Midwest in 
general construction for miscellaneous 
private and public works working up from 
timekeeper to vice-president and chief en¬ 
gineer of the Penkey Construction Com¬ 
pany, Cincinnati, Ohio. He was then for 
five years bridge designer with the New 
York Central Railroad. He lists a variety 
of very interesting connections from 1950 
to the present time, all in construction 
and engineering fields. At the present 
time he is cost estimator for Adrian Wil¬ 
son, Architect of Los Angeles. He cer¬ 
tainly has lived a busy, interesting life and 
is still at it. . . . Milton Kahn, who has 
always been actively connected with Jew¬ 
ish philanthropies, was given a testimonial 
dinner recently by Brandeis University 
for his efforts in forming the Foster Alum¬ 
ni Association. Brandeis, a young school, 
found it necessary to interest graduates of 
other schools in their alumni program, 
and Milton did a fine piece of work for 
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them. At the present time Milton is also 
serving as National Chairman of the Jew¬ 
ish Appeal.—Frederick J. Shepard, Jr., 
Secretary, 31 Chestnut Street, Boston, 
Mass. 01945; John Noyes, Assistant Sec¬ 
retary, 3326 Shorecrest Drive, Dallas, 
Texas 10145 

’13 

March is the month for “South of the Bor¬ 
der,” when the 19th Annual M.I.T. Fiesta 
in Mexico will be held on March 9th, 
10th, and llth. If any of you are inter¬ 
ested in attending this very special event, 
contact by airmail or wire Armando San- 
tacruz B. at the M.I.T. Club of Mexico 
City, Reforma 116—804, Mexico 6, D.F., 
Mexico. . . . Once again we must report 
the passing of another loyal ’13er. George 
W. Duncan. Royal Oaks Manor, Apt. A22, 
1763 Royal Oaks Drive, Duare, Calif. 
91010, died on September 22, 1966. The 
class of M.I.T. 1913 extends to Duncan’s 
family its most sincere sympathy. We 
would appreciate further details concern¬ 
ing George’s accomplishments and events 
of his life. . . . We hope that all of you 
loyal ’13ers are making your donations to 
the 1966-1967 Alumni Fund. Your Scribe 
was chairman of the drive last year in 
Canton. I have been informed or selected 
to assist the Fund Committee as chairman 
of our region: Canton, Foxboro, Easton- 
dale. North Easton, South Easton, Mans¬ 
field, Sharon, and Stoughton. . . . Sev¬ 
eral of our classmates are on the move; 
changes of addresses are Robert D. Bon- 
ney, 360 Forest Ave„ Apt. 601, Palo Alto, 
Calif. 94301; Alfred H. Parthum. G-4, 
Division Headquarters, USARAL, APO. 
Seattle, Wash. 98749; Roy A. Randall. 
Peaks Island, Maine 04108. . . . We 
must congratulate John I. Mattil and the 
rest of the Review staff for the improve¬ 
ments in each issue. . . . We shall turn 
to the biographies. Stuart J. Eynon, 285 
Webster St., Needham Heights 94, Mass., 
was very brief, but he called us for the 
error of 1966 instead of 1963 for the year 
of our 50th Reunion. . . . William New- 
some Eichom. 91 Beach Bluff Avenue, 
Swampscott, Mass. 01907: his wife is 
Dorothy, and he states, “Good to hear 
from you, Phil; hope you are all well and 
everything is going okay. Our best to you 
both.” . . . Harold D. Marsh. 336 S.E. 
49th Avenue, Portland, Ore. 97215; wife, 
Laura R.; children: Kathleen, Robert D.; 
grandchildren: Ted D. . . . Ellis W. 
Brewster. Warren Avenue, Plymouth, 
Mass. 02360: wife, Ellen H.; children: 
William S., Lois B. Withington, Spencer 
H., Lydia B. Toll., Benjamin B.; grand¬ 
children: there are 21, too many to list 
the names; great-grandchildren: two. Bill 
wrote that while on a vacation in October 
he had another slight heart attack and 
was hospitalized at the Memorial Hospi¬ 
tal, North Conway, N.H., for about 10 
days, but returned then to Plymouth. His 
activities will have to be somewhat cir¬ 
cumscribed for a time. Have just talked 
to Bill over the phone, and he is back in 
his usual good health. He and Ellen are 
planning a trip in the latter part of Febru¬ 
ary. . . . Samuel E. Rogers, 808 Freeling 


Drive, Sarasota, Fla. 33581; wife, Mar¬ 
garet V. Rogers; children: none. . . . 
Bion L. Pierce, Mill St., Myricks R.F.D. 
Assonet, Mass. 02702; wife, Phebe C. 
Pierce (since deceased); children: Estelle 
Dow, Cynthia Trites, Bion C. Pierce, 
2nd; grandchildren: Caroline Parker, Rob¬ 
ert Dow, Erie Trites, Toni Trites, Laurel 
Pierce, Stephe Pierce, Kathryn Pierce; re¬ 
tired—no company problems; activity: 
hobby, boating. . . . Wm. George Mac- 
Tarnagban. 604 Mountain View Avenue, 
Bluefield, W.V. 24701; wife, Alva R. Mac- 
Tarnaghan; offspring: none; retired, like to 
travel, also sketching and painting. . . . 
Harold E. Crawford, P.O. Box 497, Walla 
Walla, Wash.; wife, Mary; children: Mar¬ 
tha C. Gray; grandchildren: Gary Gray, 
Jane, Betsy, Peggy Harris; vice-president 
Tom-A-Lum Lumber Company, presi¬ 
dent White House Crawford Company. 
. . . Kenneth B. Blake. 7634 114th 

Place, S.E., Renton, Wash. 98055; wife. 
Hazel: children: Anne and Walter (M.I.T. 
’59); “With this climate and location 
there’s plenty to do, gardening the year 
round and thousands of beauty spots to 
see and photograph. Every summer finds 
us camped in one of the national parks or 
forests for a week or more. And nearly 
every weekend we trip to lakes, back in 
the mountains. Snow may be 16 feet deep, 
but the roads are kept open for the skiers. 
Here’s to your good health. . . . Eugene 
L. MacDonald. R.D. 1, Pennington, N.J.; 
wife, Mary. . . . Burton L. Cushing. 214 
Howard Street. Rockland, Mass. 02370; 
wife, Florence G. Cushing; children: Don¬ 
ald L. Cushing; grandchildren: Carol C. 
Cushing, Cynthia L. Cushing; activities: 
teaching physics and math at Fisher Jun¬ 
ior College, Boston; chairman Rockland 
Library Trustees: member of Executive 
Committee of Rockland Chamber of Com¬ 
merce: president of a Schoolmen’s Club in 
Boston; real estate management on side; 
hobby, tinkering. . . . Howard S. Cur¬ 
rier, 103 Hacienda Carmel. Carmel, Calif. 
93921; wife, Evelyn C. Currier; retired 
late in ’51 after six years with Ford Motor 
Company, and 23 years with General Mo¬ 
tors Corporation; to California to live in 
late '53; West Coast locations thus far: 
Arcadia, Santa Barbara, Carmel; present 
activities: chiefly lawn bowling (daily), 
and control bridge.” . . . Gardner R. Al- 
den. 15 Hillcrest Road, Framingham, 
Mass. 01701; wife, Alice Hodgen (Whea¬ 
ton 1913); children: Ruth and Priscilla 
(both Simmons), Gardner (M.I.T. ’44): 13 
grandchildren: Alden (Wesleyan ’66), Da¬ 
vid (U. Conn. ’67), Peter (U.N.H. ’67), 
Debbie (Cornell ’69), others in high and 
grade schools; 4 great-grandchildren; “re¬ 
tired. library trustee; fishing and music 
are hobbies.” . . . David V. Nason, 7031 
North Belmont Lane, Milwaukee 17, 
Wis. A very interesting but humorous 
treatise was received from Dave. He ap¬ 
pears more concerned with the selection 
of a site for our 55th Reunion than his 
more intimate family accomplishments. 
His personal specifications and require¬ 
ments for the selected site and facilities 
will be given careful consideration by the 
55th Reunion Committee. We shall nomi¬ 
nate Dave as the class humorist. Also, one 
of the main events will be a 100-yard 
dash for those attending the Reunion to 


prove their physical fitness. From our ob¬ 
servance Jonathan Winters or Myron 
Cohen could use Dave as a by-line writer. 
. . . Ellis W. Hartford, 66850 Avenue, 
18 North Palm Springs, Calif. 92258; 
wife. Louise. He is retired. . . . Henry 
H. Thompson, 104 Elm Avenue, Takoma 
Park, Md. 20012; wife, Sarane; son, Henry 
H. Thompson, Jr.; he is retired. . . . 
Robert Schulze, Triton Drive, RFD 1, 
Rye, N.H. 03870; wife, Estella May 
Schulze; he has retired. . . . Arthur E. 
Hirst. P.O. Box 83, Swansea, Mass. 02777; 
home, 23 Alyce Avenue, Somerset, Mass.; 
retired from Standard Chemical Prod¬ 
ucts, Inc., Hoboken, N.J., but acting as a 
consultant; wife, Julia; activities: washing 
dishes, shopping for Julia; no hobbies ex¬ 
cept to try to pay bills and taxes, and vot¬ 
ing Republican. . . . Leroy R. Block, 501 
South Avenue, Pittsburgh, Pa. 15221: 
wife, Mildred; he is retired and plays golf 
and does painting; “Nice to hear from 
you, Phil. Would be nice to see you, but I 
never seem to get to or near Boston.” . . . 
George R. Wallace, 98 Prospect Street, 
Fitchburg 01420; Alice G. Wallace is his 
wife; activities and hobbies: race horses 
and antique automobiles, also he is presi¬ 
dent and treasurer of Explorer Research 
Corporation. . . . John B. Welch, 6950 
Central Avenue, Indianapolis, Ind. 46220: 
wife, Frances D.; children: Mrs. W. J. Mc- 
Lane, Indianapolis, Ind., five children, and 
Mrs. W. M. Mooney, Cincinnati, Ohio, 
three children; retired from Standard Dry 
Kiln as president and chairman of the 
board; belongs to the Screntec Club and 
the Highland Golf Club; hobby is golf. 
. . . William G. Horsch, 224 Briar Hill 
Lane, Woodbury, N.J. 08096; wife, Helen 
Gertrude; children: Mrs. James W. Har¬ 
rison, Mrs. C. H. Lightbody; grandchil¬ 
dren: Robert, Charles, Alan Harrison, 
Laurie Ann, James Lightbody; activities: 
church (finance ground committees) and 
continuing operation of a small retail fur¬ 
niture business inherited from my father; 
hobby: letterpress printing. . . . Re¬ 

ceived a short note from Mrs. Daniel 
Ricker: “Sorry to inform you that Daniel 
Ricker, M.I.T. Class of 1913, died No¬ 
vember 1, 1966. He is survived by his 
wife. Winifred Howland, and two sons, 
Dr. Bernard H. Ricker and Thurlough G. 
Ricker.” The class of 1913 extends to Mrs. 
Ricker and her two sons the most heartfelt 
sympathy. . . . Until next month “Keep 
the Faith.”—George Philip Capen, Secre¬ 
tary and Treasurer, 60 Everett Street, 
Canton, Mass. 02021 

’14 

As this is written the New Year has just 
past. We know it is the New Year because 
Paul Owen has just sent us, as usual, his 
real estate business calendar blotter which 
will adorn our desk for the next 12 
months. We are glad to see this as evi¬ 
dence that Paul is still going strong and 
presumably surviving those 700 pounds of 
smog and dust annually which we are told 
is the lot of those who still insist on living 
in or near the big city, or is it the fun 
city? When you need a real breath of 
fresh air and some unfiltered sunshine, 
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please come and see us in Maine, Paul. 
. . . Alden Waitt notes with satisfaction 
that the December Review has no ’14er 
listed under Deceased. “Nice going, Her¬ 
man; let’s try and keep it that way, and a 
happy New Year to you and ’14.” We’ll 
try to do our best Alden, but we have 
surely come a long way down hill to get 
too much satisfaction out of being merely 
alive. . . . We have a couple of address 
modifications: J. Leslie McKeague, 1679 
Shirley Ave., Petersburg, Va. 23803; also 
James F. Morgan, 2406 Armstrong Street, 
Honolulu, Hawaii 96822. . . . M.I.T. 
President Johnson makes an excellent 
point when he states, “Its basic proposi¬ 
tions make M.I.T. a university that never 
looks back as a conserver of the past but 
always forward as a maker of the future.” 
This we are proud to say is the philosophy 
of the organization with which we spent 
just about our whole professional life. 
But we surely have to be careful how we 
try to predict the future, not so much in 
the field of physical things but in the 
broader and particularly vulnerable field 
of international relations of homo sapiens. 
And I hope you will forgive this bit of 
reminiscing about an incident that hap¬ 
pened while we were a research assistant 
at M.I.T. some 50 years ago, associated 
with Professor Arthur E. Kennelly of 
Harvard and M.I.T. Professor Kennelly 
was a man of wide interests and talents, 
probably the best known in the country 
in the electrical field, and our association 
was very profitable, at least to me. At the 
time there had just been announced the 
successful radio telephone transmission 
across the Atlantic. I can remember quite 
vividly being with Professor Kennelly en 
route to a meeting where he was due to 
deliver a talk. He turned to me as we 
travelled and said, “Herman, now with 
the ability we will have to talk all over the 
globe, when our voice will only be de¬ 
layed about one-fourth of a second, what 
a wonderful thing that will be to insure 
peace all around the globe.” And we have 
only had two world wars and the develop¬ 
ment of the most refined instruments of 
destruction in the last 50 years! Ho Hum. 

. . . The last time I saw Les Hamilton, 
he said he thought I ought to tell more 
about my own doings besides trying to 
carry on this secretary function. Well, 
someday when I feel real philosophical 
and expressive, I may be able to paint a 
proper picture of social life in a town of 
300 when the town meeting is the impor¬ 
tant political function of the year. I will 
leave this until sometime when there is 
nothing better to write about. I am 
tempted, however, to dwell upon another 
aspect of my doings in connection with 
M.I.T., namely interviewing prospective 
candidates who have applied for admis¬ 
sion to M.I.T. I have been doing this for 
many years (as I know some of you have 
also done), first in New Jersey before we 
moved to Maine. We lived in a typical 
big-city suburban area, and where interest 
in M.I.T. on the part of the school gradu¬ 
ates, or possibly their parents, was a weak 
runner-up to Dartmouth, Yale, etc. When 
we moved to Maine about 10 years ago, 
we were asked to continue the educational 
counselor function in the general area of 
the center of Maine. We have candidates 


to interview who drive close to 100 miles. 
The interest in M.I.T. here is real. The 
qualifications of the prospective students 
range widely. The present-day scholar¬ 
ship aspects of the admissions are in gen¬ 
eral very important. Not too many who 
apply, however, have the necessary high 
college board examination ratings to make 
it. So a large part of the contact I have 
with the candidates is to try to offer gen¬ 
eral advice. I find this very satisfying and 
seemingly appreciated by the candidates, 
and usually one or more of their parents 
whom I see after I have interviewed the 
candidates. I suppose contact with young 
people is one way of keeping young. To 
repeat, the range of qualifications of the 
prospective students is wide, and not many 
whom I see make the grade. But on the 
other hand, the few who do make it are 
often very, very good. I must admit get¬ 
ting quite a kick out of talking to a young 
lady recently, a member of a large family, 
who had her future all planned—M.I.T. 
for her S.B., then M.I.T. for her Ph.D. 
and a career in industrial science. And I 
must confess that I have a strong feeling 
she will make it. My interest in detailing 
this story is to give backing to the Alumni 
Fund, which plays a large part in sup¬ 
porting the present-day admissions schol¬ 
arship system. This, as you know, means 
if you can make it scholastically via high 
college board exam marks, the scholarship 
arrangements are ready for you. ... A 
few contacts recently; a note from Charlie 
Fiske on his way to Florida for the winter 
with Mrs. Fiske, also a word with Flor¬ 
ence and Harold Richmond, just returned 
from a visit with their son in Rochester, 
Minn. Harold’s arm and shoulder are well 
healed now. He will try to get to the 
monthly Alumni Council meeting at the 
end of January when Les Hamilton and 
Harold Wilkins are usually also present. 
And by the way, you men within range of 
Cambridge are always welcomed guests at 
these dinner meetings the last Monday in 
the month at the Faculty Club where the 
food is good and the speakers the best, 
and not too long. Drop a note to the 
Alumni Council for a reservation ($3.75 
for meal) or let me know.—Herman A. 
Affel, Secretary, Rome, Maine. Mail; 
RFD 2, Oakland, Maine 04963 


Deceased 

Ambrose Walker, ’91, January 10 
Robert A. Davis, ’96, January 6* 
Clifford S. Dewis, ’04, November 22 
Albert E. Sweetser, ’05, January 15 
Frank Logan, ’06, July 17 
Ralph G. Hudson, ’07, January 1* 
Erskine P. Noyes, ’07, January 17 
Ridgway M. Gillis, ’10, October 24 
Earl E. Ff.rry, T2, January 29 
Gerald M. Keith, ’12, July 19, 1965 
John T. Scogin, Jr., ’12, July 16 
Daniel Ricker, T3, November 1 
Theodore H. Krueger, T4, November 3 
Lyle M. Richardson, ’14, December 23 
William J. Barrett, ’16, January 21 
Percival P. Gooding, T6, December 22* 
Allison R. Williams, ’17, August 27* 
John R. Longley, ’18, October 26 
Thomas L. Goodwin, Jr., T9, November 
24 


’15 

From Greenland's icy mountains to In¬ 
dia’s coral strands, 45 supreme classmates 
made our Christmas happy with attrac¬ 
tive cards. A dozen more from families 
and our M.I.T. reading public warmed our 
hearts with their friendly messages. After 
five weeks Phil Alger left the hospital 
here for his home in Schenectady, and we 
wish him a comfortable convalescence. 
When I saw him last, he gave me the an¬ 
nual Christmas poem that Helen and he 
compose. Phil’s active mind was begin¬ 
ning to stir again, looking for new prob¬ 
lems to solve. . . . Sam Berke was laid 
up in November and December, returning 
to his office part-time in January. To 
Sam, Phil, Eastie, Reggie and Chet, and 
any others who have been having a tough 
time of it, go all our best for quick and 
complete recoveries. . . . Eastie Weaver 
is still seriously laid up, but through his 
son Jim, ’43, he sends “love to all.” . . . 
Our Lowell twins have had more than 
their share. Reggie Foster is back at home, 
but Chet Runels has been seriously sick 
in the Lowell General Hospital. Christmas 
card messages: instead of going cruising 
Alice and Herb Anderson plan to stay at 
Pompano Beach until April. They were 
on Cape Cod and in Maine last summer. 

. . . Wayne Bradley invited us to his 
Moosilaukee Inn for next summer, and 
this is the year we’ll take advantage of his 
kind offer. . . . The Ken Boyntons found 
Florida too cold last year, so in January 
they went on a South Pacific cruise, where 
we know from our trip down there in 
1963 that they will finehot and com¬ 
fortable. . . . Thanks to’Maurice Brandt 
for his holiday wishes to “the class Sec¬ 
retary supreme and his wife.” . . . Beu¬ 
lah and Earle Brown said they were glad 
to hear from us after their Hawaiian trip. 

. . . What price hard work. Whit Brown 
wrote, “I got myself into a very busy town 
(Concord, Mass.) situation, ending in a 
special town meeting December 5th at 
which my projects were overwhelmingly 
approved. But I was about done in by it all 
so took off for Florida as soon as possible. 
I had lunch with Herb Whitcomb who is 


Austin J. O’Connor, T9, December 25, 
1965 

Maurice H. Role, T9, January 26, 1965 
George H. Burt, ’20, September 19 
Henry M. Leigh, ’20, October 25 
Frederic B. Dadmun, ’21, January 2 
Oscar B. Sias, ’21, December 3 
Marvin W. Maxwell, ’23, August 28 
Douglas F. Elliott, ’24, January 12* 
Robert D. Foster, ’24, December 26* 
Harry Steinberg, ’25, January 5 
Charles R. Wexler, ’25, January 12 
Frank J. Crandell, ’27, January 19 
William H. Carlisle, Jr., ’28, January 
23 

John A. Russell, ’28, December 28* 
Myron F. Burr, ’31, December 22 
Miss Louise Jordan, ’31, November 22 
Frederick R. Klauck, ’38, December 25 
Maynard K. Drury, ’39. December 10 
Paul H. Goodman, ’54, November 12* 
•Further information in Class News. 
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better but still rather weak.” . . . Jerry 
ColdweU still keeps going, this time in¬ 
stead of up in the air he was under the 
ocean. “Glad that you moved the N.Y. 
meeting from January to April. At least 
from my own point of view it works out a 
lot better. Just returned (12/15) from a 
trip to the NORAD (North American Air 
Defense) Command in Colorado Springs, 
Colo. It is located 1,500 ft. below (inside) 
the top of Cheyenne Mountain near Colo¬ 
rado Springs. Went out on one of the 
nuclear Polaris subs from Norfolk, Va., a 
few months ago and that was an interest¬ 
ing experience also. We expect to be in 
Florida February and March, and if you 
get down we would love to see you.” . . . 
Henry Daley: “Glad to get your card. I’m 
tickled to know that the New York dinner 
will be held in April rather than January. 
January brought forth too many cancella¬ 
tions on my part from either the weather 
or demon bugs. Talked with Andy over 
the phone recently. He sounded quite 
cheerful and well considering all he has 
gone through the past eight years. Give 
my best to the ‘boys’.” . . . Helen and 
Otto Hilbert continue their exciting trav¬ 
els: “We have had a full year. In the 
spring we toured the West Indies, Cura¬ 
cao, Aruba, Margarita and Caracas. Then 
we spent a month with friends in Texas 
and Southern California where we were 
fortunate to be when the deserts were in 
bloom. In June we attended Rotary In¬ 
ternational in Denver. In November we 
spent two weeks in Puerto Rico and Flor¬ 
ida, and we just got back from a visit to 
New York.” . . . Ester and Ken Johnson 
are feeling better and fortunately have 
kept out of hospitals for the past year. 

. . . Ben Lapp has been enjoying his re¬ 
tirement with some travelling and visiting 
but was called back to work, temporarily, 
by his company. . . . Marion and Vince 
Maconi are planning a European trip this 
summer. . . . Helen and Boots Malone 
invite us to “cruise” to Florida this win¬ 
ter, where they will be sunshining at Sara¬ 
sota. . . . Virginia and Hank Marion 
will spend the winter in Tuscon and would 
like to see any visiting classmates at Des¬ 
ert Club Apartments, 3805 East 5th St., 
Tuscon, Ariz. . . . “Big Ben” Neal loud¬ 
ly rang out “Clang, Clang” on his card. 

. . . B. Norton designed a distinctive 
card declaring that she and Charlie were 
celebrating their 50th Christmas to 
gether. Congratulations to them. . . . 
Mary Plummer Rice has returned to Mill 
Valley, Calif., and says she has two extra 
jobs to keep her busy, Chairman of U.S.O. 
Clubs for the D.A.R. and Treasurer of 
the Mayflower Society out there. Credit 
to Mary for her interest and efforts in this 
noble work. . . . Al Sampson's card was 
a beautiful and fine colored silk screen 
print made in Milan, Italy. On a pretty 
gold card Bill Smith wrote, “From the 
‘Bridgeway to the Stars.’ I didn’t know 
those cordials I served the night of Alum¬ 
ni Day would have such an effect. What 
do you think of Al Sampson’s account of 
my little party?” Very good, we’ll all say, 
Bill! . . . Ray Stringfield keeps busy: 
“We are having President Johnson out 
here for the M.I.T. Club’s annual meet¬ 
ing in January. Guess we’re getting pretty 
old. Our son Bob’s oldest daughter made 


us great-grandparents in October, and 
they’ve made me an Honorary Life Mem¬ 
ber of ACS and ASTM because I’ve been 
around so long. But they still send me lots 
of tires to inspect for defects and drag me 
in on patent rows, and with my two little 
corporations to keep me busy it’s still a 
lot of fun. We may get East again next 
year, and if so, hope to see you.” ... In 
the spring Joan and Bur Swain are moving 
to 480 North May Street, Southern Pines, 
N.C. 28387. I suppose this means they 
are finally giving up on these uncomforta¬ 
ble northern winters, and I don’t blame 
them. But we’ll surely miss seeing them 
both up here. . . . It’s wonderful to have 
all these cards from classmates and friends 
from all over our country and many 
thanks to you all for remembering us. El¬ 
len and Ellis Brewster, ’13, sent a unique 
and original card designed by their 23 
grandchildren. . . . From Carmela and 
Gustavo Gross U, '50, a pretty greeting in 
Spanish—a reminder of the pleasant visit 
we had with them last February in Guaya¬ 
quil, Ecuador. . . . And, from far-off 
Taiwan, a Chinese greeting from Mar¬ 
garet and Gilbert Mar, ’52, son of our 
deceased classmate. Admiral Pellian T. 
Mai-. Gilbert is vice-president and general 
manager of TAI TA Chemical Company, 
Ltd. in Tapei, Taiwan, a Mobil Oil divi¬ 
sion. He hopes to have his son, Sampson, 
enter M.I.T. in 1968, to be the third gen¬ 
eration of the family at M.I.T. We all 
hope he makes it. . . . On December 10 
Ruthie Place was married to Mr. Joseph 
Leo Hickey in Sacramento and will con¬ 
tinue to live at 139 South Los Robles 
Avenue, Pasadena. Congratulations and 
all the best to Ruthie. . . . Remember to 
keep these dates so we can all get together 
again for big class dinners—April 21, 
Chemists Club, New York City and May 
12, M.I.T. Faculty Club, Cambridge. De¬ 
tailed notices later. Oh, yes! Pay your 
class dues and “help Azel.” . . . Henry 
Daley wrote me with a clip from the 
Philadelphia Evening Bulletin on the 
death of Greville Haslani who died De¬ 
cember 22. He was headmaster of the 
Episcopal Academy in Philadelphia from 
1921 to his retirement in 1957 when he 
retired to live in West Edmeston, N.Y. The 
sympathy of our class goes to his family. 
All classmates who attended our 1950, 
1955 and 50th Reunions at Coonames- 
sett Inn on Cape Cod will mourn the 
passing of the owner and manager, Mrs. 
Edna L. Harris, who died January 6 at the 

The importance of M.I.T. T6 to its 
President, Ralph A. Fletcher, is shown 
by his license plate, seen here at the 
Oyster Harbors Club, Osterville, at the 
50th Reunion of the class last June. 



age of 89. She was always congenial, gen¬ 
erous and sincere in making our Reunions 
there so successful and enjoyable.—Azel 
W. Mack, Secretary, 100 Memorial Drive, 
Cambridge, Mass. 02142 
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Dates, dates, dates—always dates to re¬ 
member. But then some are more impor¬ 
tant to remember than others. And Ralph 
Fletcher, our good president and thinker- 
upper of things like the Bucentaur pag¬ 
eant of the 50th Reunion last June, says 
the most important one on your list 
should be June 9-11 for the 51st Reunion 
at Chatham Bars Inn and June 12 for 
Alumni Day in Cambridge. And by the 
way, as of early January we find the at¬ 
tendance at our 50th was one more than 
originally reported, 197 instead of 196, 
for Duncan Owler was there at the Com¬ 
mencement exercises and the luncheon, 
but somehow never got included on the 
final list. So the total was 197, with 107, 
not 106, classmates in attendance at the 
50th. in Cambridge and/or in Osterville. 
Many memories of the 50th Reunion lin¬ 
ger on. Steve Brophy, Reunion Commit¬ 
tee Chairman, sends us this word he re¬ 
ceived from President Howard Johnson in 
December: “How good of you to send me 
the report of the 50th Anniversary Re¬ 
union of the class of 1916. I reviewed it 
all and much appreciated your sending it 
to me. There is no question in my mind 
but that the marvelous class of 1916 es¬ 
tablished all kinds of records, and the re¬ 
port is a fitting reminder to us all. It was 
a delight to see you at the Corporation 
meeting.” Frequently mentioned in lively 
post-reunion conversations are the beau¬ 
tiful red blazers worn by all members of 
the class, a gift of several generous class¬ 
mates. Steve points out that “the retail 
value of these blazers would range from 
$35 to $60, depending on where they were 
purchased. So giving them to the members 
of the class was a gift of importance, and 
contributed in a very real way to the suc¬ 
cess of the reunion.” Will Wylde gives a 
“sidelight” of the reunion that he says we 
may find interesting. As he and Ann were 
leaving the Armory where the Alumni 
Night cocktail party was held, Ann “found 
herself walking alongside a chap who, 
though erect and spry, seemed somewhat 
older than the rest of us. He wore on his 
lapel one of those familiar name and class 
cards which we all used. So Ann asked 
him if he would mind if she saw what his 
class was. ‘Not at all,’ he said and turned 
the card so she could read his class 
numerals. It was the class of 1896. ‘My 
goodness,’ Ann said, "96, God bless you.' 
‘Thank you,’ he replied, ‘He already has.’ ” 

. . . Peb Stone and your Secretary are 
continuing their efforts to identify each 
and every one of the 165 builders-of-the- 
future assembled merrily in the Reunion 
picture at Osterville. If you know of any 
one individual person in the picture, say 
one of the delightful ladies that attended 
a reunion for the first time, that you think 
might not be readily recalled by, shall we 
say Peb Stone or Mary Barker, please do 
send the information to Peb Stone (34-16 
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85th St., Jackson Heights, N.Y. 11372, or 
your Secretary. Our goal is to have a 
100% completely errorless list available 
at the 51st Reunion. And you will be in¬ 
terested in the clever way Peb has worked 
out the tabular listing! . . . Now, con¬ 
sidering things back in Cambridge, we 
have a little booklet published by the Stu¬ 
dent Center Committee of the M.I.T. In¬ 
stitute Committee, September 1966, en¬ 
titled Where You Find Everything. 
Inside you find the explanation: “Where 
you find everything is the Massachusetts 
Institute of Technology Student Center 
in the Julius Adams Stratton Building. 
Use this booklet as a guide to its services, 
recreation, restaurants, lounges, reading 
rooms, and activities.” On page 5 we note 
an interesting ’16 item: “Rita Welch 
Gruber Room, 4th floor, 5a, gift of 
Rudolf E. Gruber.” And the 4th floor plan 
on page 14 shows just where this room 
is—a place to visit the next time you go 
to Cambridge! And Rudi is one of those 
who made possible the above-mentioned 
gift of red blazers at the Reunion. 

Art Shuey tells of seeing the Kem 
Deans right in his own Shreveport, La. 
He writes: “Kem and Mrs. Dean spent 
Thanksgiving here, and his daughter and 
husband, Joe Hargrove, gave a big cock¬ 
tail party for them on Friday night which 
I enjoyed very much.” Further: “Kem said 
a friend of his was over in the Scottish 
Highlands for the grouse shooting and 
was with Mr. and Mrs. Ralph Fletcher.” 
Art’s Christmas letter started off this way: 
“The wish for a merry Christmas and a 
happy New Year is from Arthur only this 
time, for Mary Willis died in her sleep 
the night of March 22nd, but I know she 
would want this Christmas letter con¬ 
tinued.” And speaking further of family 
items he concluded with: “We had to take 
back 12 apartments, and Arthur, Jr., who 
lives with me, has done wonders in get¬ 
ting them repaired and rented. Young 
Henry Shuey is in his first year at Cen¬ 
tenary and visits us most weekends, and 
his whole family gets here every once in 
a while. All of our friends have been ex¬ 
ceedingly kind to me. Dinners, fishing and 
just plain sitting around with a drink in 
hand have made lonesomeness bearable.” 

. . . Bill Barrett was called to the Federal 
Grand Jury in New Haven in October. 
And then, you guessed it, he was ap¬ 
pointed foreman of the Jury, with an 18- 
month term one day a month. He finds it 
very interesting, so far, he says. . . . Joe 
Barker says he and Mary have been doing 
mostly “resting” and church work since 
the 50th, “finding a new Rector for his¬ 
toric Trinity Parish and then inducting 
and installing him in office. With the com¬ 
plexity of this parish and its endowment, 
this was not an easy task. We have had 
many congratulatory letters from ’16ers 
and others about the 50th Reunion.” (Joe 
was 50th Gift Chairman; Mary, a 
Women’s Committee Chairman, Secre¬ 
tary.) “Our eldest grandson (also the 
grandson of L. S. Hall, M.I.T.’14) will 
graduate from Dartmouth next June with 
high honors and expects to enter M.I.T. 
for graduate work in engineering. Our 
son, Captain John P. Barker, U.S. Air 
Force, is in Vietnam and stationed about 
six miles from the Demilitarized Zone. 


This gives us some worries.” ... In 
December Arvin Page in Winston-Salem 
sent us a news clipping from Pinehurst, 
N.C., about a '16 golfer we all know well. 
Who was it? I was his corporal, he was 
in my squad in freshman drill, and what 
he said to me once when “at rest!” Right, 
it is Frank Ross with a score of 74, 
7th in a field of 386 “in the first 18 
holes of a 36-hole qualifying test in the 
North and South Men’s Senior Golf 
Tournament.” Arvin comments: “In my 
book anyone who can come this close to 
shooting his age is a phenomenon.” And 
Arvin has good news—he’s better since 
the doctor operated on his arthritic knee, 
for now he can “walk without much 
trouble for a limited distance, up to one 
and a half miles per day. This minimum 
is gradually increasing and I hope by 
spring to get it up to four or five miles 
a day, enough to get around the golf 
course. I refuse to ride a cart!” This gives 
room for hope that he’ll be at the 51st in 
June, for he says, “If I had felt this good 
last June I would have been with you 
boys!” We’ll be looking for you again, 
Arvin! . . . We were glad to have a word 
from busy Doug Robertson around 
Christmas time. He wrote that the most 
interesting thing that has happened in his 
world recently was his company’s annual 
Christmas party. Says: “This year it 
celebrated the 25th anniversary of its 
founding. I was presented with a book of 
letters of congratulations which I cherish 
very highly, including one from Ralph 
Fletcher, and a plaque bearing an engrav¬ 
ing of one of my patents. We now have 
four plants in this country and one near 
London and a sales office in Switzerland 
which I visit twice a year.” We might 
note that since 1941 Doug has been 
owner and manager of a company manu¬ 
facturing web control equipment. His 
history reunion sheet says his greatest 
satisfaction came from designing devices 
and machines (he has invented some clever 
ones—ask him some time), and for extra¬ 
curricular activities piloting planes meant 
the most to him. . . . Bill Leach reports 
that he and Helen are “still in a trance 
from the marvelous reunion.” At Christ¬ 
mas time they were back in Texas. Having 
taken steps to sell their farm in Youngs¬ 
town, N.Y., they had a very busy summer 
getting things cleaned up at the farm. 
They now say they have to go back next 
summer to finish up the job. . . . The 
Will Wyldes left home in Stamford, Vt., 
right after Christmas to spend the winter 
months in Arizona. They say that when 
they were out there on a short visit two 
years ago, they were much taken with a 
retirement community sponsored by the 
University of Arizona Foundation, called 
Green Valley, just south of Tucson. “This 
spring we decided to try it this winter 
instead of going to Anna Maria, Fla., as 
usual. I applied for reservation of an 
apartment for January, February and 
March. They promised to confirm it by 
mid-November. At the time of the Re¬ 
union we introduced ourselves to Virginia 
and Joel Connolly and told them of our 
plans. Joel said if he could help to let 
him know. When mid-November and 
even the first of December came and went 
and I got no news of my reservation from 


the Green Valley people, I airmailed the 
story to Joel and asked him if he could be 
of any help. He got right on the job and 
within a very few days I had the confirma¬ 
tion I needed. So that's a 1916 classmate 
for you—just yell for help and they come 
arunning! We look forward to seeing Joel 
and Virginia as soon as we arrive.” . . . 
Jeff Gfroerer, who with his wife Fannie 
and son Arthur was with us at the Oyster 
Harbors Club in June, had to undergo 
emergency surgery after the reunion. We 
are glad to report that he was making 
good progress at Christmas time. . . . 
Ken Richmond said a year ago he was 
"still working full-time—but weakening.” 
“Full-time” means as executive vice- 
president of Abraham & Strauss in 
Brooklyn, a Division of Federated De¬ 
partment Stores, and that, as you can well 
imagine, is a busy, busy job. Over the 
years he has been mainly concerned with 
administrative and policy problems. Much 
of the time he has had over 5000 em¬ 
ployees reporting to him. We understand 
his extracurricular activities have been 
associated with work and community life, 
but that his collection of ancient Greek 
coins was perhaps the best, outside of a 
museum. Ken, too, was one of the several 
classmates responsible for the gift of red 
blazers last June. . . . Kem Dean writes 
from Houston that Ada and he have done 
practically no travelling since the Reunion 
except to Shreveport, La., where they have 
a daughter and three grandchildren. 
Says: ‘The oldest is 17 and graduates 
June 10th from St. Andrews School in 
Middletown, Del., a lovely spot and a 
handsome group of buildings in Gothic 
style endowed and started I believe by the 
DuPont family. It is a real tough school, 
and the boys there get an excellent 
foundation for college. Don’t know yet 
where this boy will go to college. The 
second grandson is 14 and a student at 
Sewanee Military Academy which he 
seems to enjoy very much. The youngest 
is 11 and goes to school in Shreveport.” 
Kem mentions too the cocktail party in 
Shreveport at which his daughter and her 
husband “had about 30 older friends of 
ours—one was our classmate Art Shuey, 
and it was mighty nice to see him again.” 

One of our Christmas card makers, Ed 
Hanford, the only ’16 resident of Indiana, 
says he has been busy as a two-headed 
woodpecker. He writes: “Within a month 
one of our engineers passed out with a 
heart attack, and another is laid up with 
a triple operation, so I am trying to handle 
four jobs which we have underway plus 
a number of jobs we are trying to get, 
ranging from a hydro job in Africa to a 
hospital in Indiana. Last week I had two 
flat tires and the cable in the garage 
door broke. How in the heck I ever got 
time to make my Christmas cards I don’t 
know. I have managed to get out three oil 
paintings from sketches and photographs 
I made in Hawaii. In my spare time I am 
drafted by my daughter for advice on new 
math and French! This is Christmas Eve, 
and I just got home from work in time 
to take our tomcat to the hospital to be 
patched up after a big cat fight.” Sure 
sounds like a good example of “busy!” 

. . . Another of our Christmas card 
markers, Irv McDaniel (with the aid of 
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talented wife Kay) of Newport Beach, 
Calif., literally spent months on their 
hand-painted sketchbook cards of The 
Ascension Window, Le Mans Cathedral 
in France. This could help in explaining 
why his reply to our news-gathering- 
questionnaire questions was expressed so 
economically, as follows: 1. Doing? 
“Nothing.” 2. Where been? “Nowhere.” 3. 
Who’ve seen? “Kay.” 4. Children doing? 
“Nothing noteworthy.” 5. Philosophy? 
But here Irv goes to town like this: “Lest 
we forget—we are a most fortunate class. 
We have lived in the most fascinating 
period of historic man. We have seen the 
development of the automobile, radio, 
television, camera, phonograph, sound de¬ 
vices, aircraft, solid-state electronics, and 
now—missiles. We have lived in the ages 
of steel, of chemistry, of electronics, and 
of nuclear physics. How the world has 
changed in 50 years. But with one ex¬ 
ception—M.I.T.! M.I.T. has advanced to 
meet changing conditions but has not 
changed basically from the M.I.T. we 
knew and loved. To me it is symbolical 
of one man—Dr. Richard C. Maclaurin.” 
Then: “We had a wonderful Christmas— 
the children must have found a Co-op 
catalogue because my gifts were most 
sophomoric. The weather is perfect. Kay 
just picked a large bouquet of roses. All 
the boats in the harbor are beautifully 
decorated this year and for five nights 
before Christmas they have an evening 
parade. This year it was superb and far 
excelled past years. Cy and Gypsy dropped 
in on us for a couple of drinks. They 
spent Christmas in Glendale and were 
both wonderful.” We hope to have spar¬ 
kling letters from Irv and Kay as they 
scout the Asian countries including Thai¬ 
land this spring. And speaking of Gyps 
and Cy Guething, Cy called us to report 
not only the visit with Irv and Kay but 
also meeting Willard Brown in the L.A. 
Airport, who was on a trip to maybe-it- 
was Santa Barbara. . . . Stew Rowlett 
reports that life is never boring in 
Clearwater, Fla. His hobby is portrait 
painting but roses come along as a 
close second. “Occasional bridge” may 
be a 3rd hobby, but it apparently had to 
step aside at Christmas time for Stew and 
Helen drove to Fort Lauderdale where 
their daughter’s family of three girls and 
one boy ranging from 4 to 9 years and 
son-in-law, an ophthalmologist, live. 

In the last issue we made a last-minute 
report of the death of Obie Pyle on De¬ 
cember 4th. And now Jim Evans sends a 
report from Harold Fuller of Bryn Mawr 
who attended the memorial services repre¬ 
senting the class of 1916. Harold writes: 
“When I attended the funeral I mentioned 
to several that I was representing O.B.’s 
class at Tech. Randy and others expressed 
appreciation. It is a nice funeral home 
and an Episcopal minister conducted the 
service which, as usual for that denomina¬ 
tion, was simple and dignified and con¬ 
sisted mostly of passages from the Bible. 
The casket was draped with a flag. There 
were 30 to 40 people there, about two- 
thirds men, several from Honeywell where 
O.B. worked. Randy said his father did 
not suffer unduly with pain and that 
fortunately his mind was clear to the end, 
which is all merciful under the circum¬ 


stances.” Back in the old days Obie was 
what Irv McDaniel calls “such an out¬ 
standing undergraduate.” Though retired 
he continued active on a part-time basis. 
We were always glad to welcome him at 
the Haven Beach seashore during our 
summer vacations, but last year, because 
of failing health, he missed. A clipping 
from a Philadelphia newspaper reads in 
part: "Oden B. Pyle, retired sales manager 
for the Honeywell Company, died Sunday 
in Rest Haven Convalescent Home, Er- 
denheim, Pa. He was 72 and lived at 508 
E. Valley Green Road, Flourtown. Mr. 
Pyle, a graduate of Massachusetts Insti¬ 
tute of Technology, was the industrial 
manager of the Philadelphia branch of the 
Brown Instrument Company during the 
late 1940’s. Later he became the Middle 
Atlantic sales manager for Honeywell. 
He was a member of the American So¬ 
ciety of Metals and the Instrument So¬ 
ciety of America. He is survived by four 
sons, Fletcher, Richard, Robert and Ran¬ 
dolph.” . . . We now regret to report the 
death of Val (Percival P.) Gooding on 
December 22nd in the Morton Plant 
Hospital in Clearwater, Fla. We have a 
preliminary report from Stew Rowlett 
who attended the memorial services on 
the 27th at the Moss Lakeside Chapel in 
Clearwater. Stew had reported a week 
earlier that Val had gone to the hospital 
with a heart condition. Stew writes: “We 
left our daughter’s home in Ft. Lauderdale 
yesterday in order to be here for the 
services. We have just left the chapel and 
I enclose the ‘In Remembrance’ circular. 
The funeral was not very large for the 
Goodings have been here only a rela¬ 
tively short time. We used to play bridge 
with them every couple of weeks. We en¬ 
joyed them. Val had been a friend of 
mine while we were in the same company 
in 1923. He stayed to become head 
chemist of Strathmore Paper Company 
when he retired. Val was an exceptional 
person. He was calm and not noisy. I’ll 
miss him.” . . . And we regret to report 
the death of Carl Holmberg on December 
15. A newspaper clipping gives the only 
information we have so far: “Services will 
be held today for Carl H. Holmberg, 72, 
of 6 Pleasant Street, Wakefield, a retired 
associate professor of civil engineering at 
Tufts University who died Thursday at 
the Melrose-Wakefield Hospital. He was 
graduated from Massachusetts Institute of 
Technology with a Bachelor of Science 
degree in 1916. In 1937 he received his 
Master of Science at M.I.T. Mr. Holm¬ 
berg joined the faculty of Tufts in 1923 
as an instructor, was named an assistant 
professor in 1926 and became associate 
professor in 1953. He retired in 1958.” 

The monthly class luncheons at the 
Chemists’ Club, 52 East 41 St., N.Y.C., 
held on the Tuesday following the 1st 
Monday of each month, are commonly 
the source of much enlightenment. Janu¬ 
ary saw five in attendance: Walt Binger, 
Bob Burnap, Herb Mendelson, Peb Stone, 
and Harold Dodge. Transportation prob¬ 
lems into and out of New York City were 
partly settled. Worries about an airport 
take-over of the Great Swamp in New 
Jersey were abated. Hudson River over¬ 
night hydraulic power plants were put in 
their place. Herb Mendelson entranced his 


listeners with a description of how, as a 
leg-weary snow-wading hunter, he found 
the perfect picture of peace and quiet 
responsibility in a farmhouse in New 
Brunswick, Canada, a contrast with the 
stirring busyness of New York City. Walt 
Binger, as Class Historian, told of prog¬ 
ress being made to have available printed 
copies of the class history folder shown 
at the 50th Reunion. And he spoke de¬ 
lightedly of what Vertrees Young had 
written in answer to the question “What 
in your career gave you the greatest satis¬ 
faction?” The answer: “2. Planting over 
150 million pine trees and helping to 
bring Louisiana from a condition of 
timber shortage to timber abundance.” 
Thus the discussions go on at the lunch¬ 
eons. And we note that both Herb and 
Walt had a part in making the 50th red 
blazer gift possible. . . . We close with 
another reminder that the 51st Reunion 
comes on June 9-11 at the Chatham Bars 
Inn in Chatham. Just keep in touch. If 
you know of a ’16er who is hospitalized 
or ill or just in need of cheery words, 
send the information to your Secretary or 
to Jim Evans (25-31 Fair Lawn Ave., 
Fair Lawn, N.J. 07410) of the ’16 Good 
Cheer Division who has a goodly supply 
of Brophy-provided notification postals to 
be sent to those who would want to know. 
And keep sending in your bits of news, 
or philosophy, or even political views if 
you wish: just write a little but write 
often to any one of your class officers.— 
Harold F. Dodge, Secretary, 96 Briarcliff 
Rd., Mountain Lakes, N.J. 07046 


50th CLASS REUNION 
I 4 June 9,10,11, and 12 

A1 Moody, our class Vice-president from 
the beautiful state of Colorado, has writ¬ 
ten me on two occasions, and it is about 
time I reported again on his activities 
and quote from his letters. “While in 
Florida the winter of ’66 we spent one 
weekend in Sarasota with a couple of 
M.I.T. 1920 men with whom I roomed 
my senior year. I had not seen them 
since and we had a lot to talk about. Your 
letter was forwarded to me from Florida. 
We went to Florida in July 1965 in order 
for me to do some special work for the 
Florida Gas Transmission Company, and 
we were there until August 1 of this year 
(1966). We had no intention of staying 
there permanently, as we like Colorado 
and Denver. The above address, 1200 
Ivy Street, Denver, Colo. 80220, I am 
sure, will be a permanent one, although 
from time to time we may be away for a 
short period. Although 1917 men may be 
few and far apart in this area, I’ll be glad 
to help you in any way I can. I am 
definitely planning on going to the 50th 
Reunion, but as of now I do not know 
of anyone else who will be going from this 
region. I had not heard about Win Mc¬ 
Neill’s passing and was very sorry to hear 
it. He and I were both in option III in 
Course XV, so I knew him very well.” 
. . . Ross Pfohl has retired and is now 
working from his Buffalo home on a part- 
time basis with his architectural firm of 
Pfohl, Roberts and Biggie. In addition to 
their general architectural work, Ross’s 
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firm has specialized in educational build¬ 
ings. Currently they are doing the new 
Federal building in Buffalo. The Pfohl’s 
have three children and five grandchildren. 
One son is in the insurance business, one 
with Du Pont, and one daughter man¬ 
aging a husband. . . . Dick Lyons, our 
Vice-president from the great state of 
Texas, wrote as of last November, “The 
big event which we have experienced 
since my last contribution to the notes 
was a two-month trip to the Mediterra¬ 
nean area from October to December in 
1965. We visited parts of Portugal, south¬ 
ern Spain, Majorca, southern France and 
most of Italy. Then we flew to Cairo, ex¬ 
plored northern Egypt, then to Beirut to 
Jerusalem and. Tel Aviv, exploring out 
from these cities. It certainly was a very 
rewarding trip. During 1966 Sammie and 
I have had to remain fairly close to home 
base. For me retirement has not become 
a reality; it would be difficult not to be 
occupied. My small business activity and 
added civic responsibilities result in a 
daily office schedule. The dynamic de¬ 
velopment of the Houston area has 
stimulated building programs and the ex¬ 
pansion of certain health, hospital and 
education projects which I serve. One of 
our principal diversions has been in¬ 
creasing interest in baseball within the 
plush comfort of the Houston Astrodome. 
Our national league Astros did very well 
in the first half of the season before in¬ 
juries and other handicaps took over. We 
look forward to a better season in ’67. 
My business activity has included the 
acquisition of some oil and gas royalty 
interests in the Delaware basin of West 
Texas and Southeastern New Mexico, 
where numerous major gas fields are under 
development. Wells deeper than 20,000 
feet are commonplace and $1,500,000 per 
well in drilling expenditures is not un¬ 
usual. Of course such expenditures are 
for the major companies while the small 
participants restrict their risks to royalty 
interests. Of some sentimental interest is 
the fact that, as a geologist 40 years ago, 

I was involved in the pioneering of the 
development of this same region when 
the depths of the wells then being drilled 
were from 1,000 feet to 4,000 feet. It is 
nice to be around in this period of such 
great dynamic changes. We expect to at¬ 
tend the 50th Reunion.” . . . Vincent 
Panettiere, our cub reporter for Florida, 
writes as of last October, “Sorry to say 
that I do not have much to tell you except 
we had a meeting of the M.I.T. Club of 
Southwest Florida at Martines Restaurant 
on October 10, the first for the coming 
season. Dave Eberly, class of 49, who is 
vice-president of E.M.R. Corporation lo¬ 
cated in Sarasota, gave us a very instruc¬ 
tive illustrated lecture on telemetry in 
Gemini rockets and showed us some of 
the component facts that go into this 
equipment. Emory L. Kemp, class of ’16, 
who attended his 50th Reunion at Tech 
last June, gave us a very interesting ac¬ 
count of the activities that took place. I 
was very sorry to learn of the passing of 
Win McNeill, who was a very fine person 
and a very likeable and friendly one. It 
was just a couple of years ago that he 
spent several months in Sarasota with 
his wife, and we had many interesting 


visits and also went deep-sea fishing a 
couple of times. As for me, I am just 
taking life easy, taking a trip around 
Florida once in awhile.” 

Justin Busch, our Vice-president from 
Philadelphia, also writes as of October, 
"Sorry I cannot help you out. Went to an 
M.I.T. Philie meeting, no ’17ers there but 
me. Walter Beadle was listed, but did not 
show. I have done nothing but retire¬ 
ment routine since I saw you in September 
at Cambridge. I worked most of the set of 
cards you sent me in connection with the 
list for contributions for the 50th and 
found the majority very inactive with the 
whole list untainted with any newsworthy 
item.” . . . Ray Blanchard, who suffered 
a shock on the occasion of the opening 
of the new wing of the Melrose-Wakefield 
Hospital two years ago, is now presiding 
at monthly meetings of two Melrose 
banks. He attended the unveiling of a 
bronze plaque placed in his honor in the 
hospital which reads, “Raymond H. 
Blanchard, President 1960 to 1965. His 
visionary leadership was a major factor 
in making this wing a reality.” The 
$2,700,000 wing has been in operation 
since the opening over a year ago and has 
converted the hospital from a below- 
critical-size struggling activity to a viable 
modern hospital covering an enlarged 
area effectively. The word is that in the 
early stages only one man believed the 
goal attainable, one Ray Blanchard. . . . 
Frank Peacock, another cub reporter from 
the Chicago area, writes, “Your letter 
about Win’s passing was indeed a shock 
to me. Then I read in the class notes 
about Dean Parker’s death. Dean was a 

PLAN AHEAD 
for your 

CLASS REUNION!! 

Mark these dates down 
on your calendar 
June 9 10 11 
AND 

Alumni Day June 12 

• Renew old friendships 

• Relax and enjoy a wonderful 
week-end 

• Then come back to the campus 
and witness the many changes, 
see, meet and talk with the fac¬ 
ulty and listen to the dynamic 
seminars on Alumni Day 

MAKE YOUR RESERVATIONS NOW 

. . . Full details are on the way 


Stanley Lane, ’17, 
received the award 
of Doctor of Laws, 

December 7, at the 
Gordon College 
and Divinity 
School, Wenham, 

Mass. (See Febru¬ 
ary notes.) 

fraternity brother of mine, and when we 
see our friends going it sure brings us up 
short. I am enclosing some newspaper 
clippings about Robert Mulliken, which 
may have missed some of the Eastern 
papers. [Will cover at a later date.] I am 
definitely planning on making the 50th. 
Had hoped I would be in the East for the 
49th, but did not make it. Have been 
officially retired for the past three years, 
May 1963, but am a consultant for my 
old firm, so that has taken up nearly half 
my time. I am also doing other consulting 
work which keeps me busy. The rest of 
the time is spent being a bum, which is 
sort of fun. Seems to me someone said 
the Treasury [imagine you mean Uncle 
Sam] had had a spell of inflation; don’t 
know where to send the enclosed, so will 
ask you to do the honor.” I am always 
glad to please you Frank on such matters, 
and your check has been forwarded to 
Lucius T. Hill, Treasurer, 47 Sargent 
Road, Brookline, Mass. . . . James 
Charles Flaherty comments on an article 
which I forwarded him bearing on the 
present grotesque but functional archi¬ 
tecture of this decade, “a page of pre¬ 
conceived slums which he enclosed could 
very well find a place in a high-class 
latrine if there is indeed such a place.” 
If there are any farmers in the class who 
need to upgrade their Sears Roebuck, I 
am sure Jim will oblige as my last contact 
goes back to World War I. . . . Just in 
case Doris and Joe Littlefield’s Christmas 
letter did not reach you, would quote as 
follows: “As we bask in the sun after a 
swim in our pool, we cannot help won¬ 
dering what our first Christmas in Florida 
will be like. We will miss our many 
friends around Connecticut and the 
Christmas carols, the snap in the air, the 
snow on the ground and the fire on the 
hearth. Yet we are intrigued by the dif¬ 
ferences we see; flowers and green every¬ 
where and elaborate outside decorations 
being prepared by our neighbors. We 
shall continue our custom of candles in 
the windows, but our Christmas tree will 
stand in the patio by the pool. Doris has 
been busy in many ways besides the 
house, including Junior League meetings 
and tennis. Melissa and Joshua bicycle 
to school only four blocks away. They 
are active in many projects and with new 
friends. Bill has been enjoying himself 
making things for the house and working 
in the garden. Joe is as busy as ever 
working on his book and on his current 
project of a small sunny patio outside 
our bedroom. We are all enjoying good 
health. We are slowly getting settled in 
our temporary home. It has taken all 
fall to build a new bedroom and to put 
the grounds in shape. Now we are be- 
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Five of the ’17 New York group are 
shown here at the class luncheon, 
Chemists Club, December 8. 

ginning to plan what we shall build next 
year on our lot in Snapper Creek Lakes.” 
. . . Esther and Ted Haviland were good 
enough to include a note in their Christ¬ 
mas greetings, “Ted nursed his grass and 
flowers along, feeling instead of seeing. 
We went to Antigua in March, I went to 
Hawaii in July, we were at our cottage 
at the shore in New London in September 
and at the Elbow Beach Club in Bermuda 
in November for swimming. Home in 
Ridgewood, N.J., until March, then down 
to The Anchorage in Antigua again in 
March.” It is good to hear of you, Ted, 
and we will be expecting you and Esther 
at the 50th. 

Referring to A1 Lunn’s letter of De¬ 
cember 13th and it’s listing of the class, 
it shows 380 whereas my mailing list 
shows 358, so I see that our widows, God 
bless them, have been added, or at least 
some of them. Mrs. William C. Mehaffey, 
Lydia, writes, “Just got one youngest and 
her family off to Dikarta for two years, 
I may take a slow boat out later. Have 
you been on the President Lines cargo 
ships?” We can highly recommend the 
Jungle Run of the President Lines out 
of San Francisco. ... It is with deep 
feeling that I have word from another 
widow, namely Mrs. Allison Williams, 
Henritte, on the passing of Bill on 
August 27, 1966. Seems he had a bad 
summer and entered the hospital on June 
27 in Vicksburg, Miss. He had a difficult 
time while in the hospiatl, but remained 
alert until the last, dying of heart failure. 
Bill was one of the very first freshmen 
I met. We roomed together at Ma Fair¬ 
banks at 172 Huntington Ave., top floor, 
and he gave me a very liberal education 
as a southern gentleman. At that time he 
was the son of the senior senator from 
Mississippi. . . . Jeanette and Stan Dun¬ 
ning spent a night with us at the beginning 
of the new year and he placed the order, 
with a Paterson, N.J., outfitters which will 
make the ’17ers the best dressed 50th 
Reunioners! Whether you are going to 
be able to attend your 50th or not, all 
’17ers should have their order in before 
the March 1 deadline! . . . ’17ers on the 
march—Carl E. Geiger, Jr., Buck Creek 
Road, RFD #2, Floyds Knob, Ind. 47119; 
Gale D. Goepfert, 2913 Buckley Ave., 
Lakeworth, Fla. 33460; S. Phillips 
Houghton, Calle Angulo 1860-3 Guad¬ 
alajara, Jalisco, Mexico, 6MX; Samuel 
Lewiton, 40 Stetson St., Brookline, Mass. 


02146; Howard G. Mann. 6 Bayhaven 
Drive, Longport, N.J. 08403; Dr. Robert 
S. Mulliken. Florida State University, 
Tallahassee, Fla., 32302; Dr. Edward 
Sampson, 102 Lafayette Road, Princeton, 
N.J. 08540. . . . The regular monthly 
luncheons of the New York group con¬ 
tinue and the picture herewith shows those 
who enjoyed a good lunch at the De¬ 
cember luncheon. Of course the M.C. is 
the photographer. ... In closing let me 
quote from Harold Dodge’s notes, “and 
in the meantime, help keep this little old 
column full and interesting by writing a 
little, but writing often to anyone of your 
class officers, including perhaps a snap¬ 
shot of interest.”— C. Dix Proctor, Secre¬ 
tary, P.O. Box 336, Lincoln Park, N.J. 
07035; Stanley C. Dunning, Assistant 
Secretary, 1572 Massachusetts Avenue, 
Cambridge, Mass. 02138 

18 

Somehow we all become gentler and more 
sensitive folk at Christmas time, an oc¬ 
casion just past as these notes are being 
assembled. Beyond the window pane a 
heavy snowfall is growing with an almost 
perverse beauty while I go over my cards. 
Here’s one from A1 Murray in the warm 
and friendly spirit of the holiday season. 
. . . Here’s one from Arthur Pope, way 
up in Waukesha, Wis. To his surprise, 
and mine too, he ends up the year with 
the discovery that his local library has 
several of my books. The one he took out 
was Living A Happy Life, which I hope 
says something worthwhile in a way 
which reveals the importance of really 
living a happy life. Socrates said that the 
unexamined life is not worth living. I 
agree with Condert, who says that the 
unlived life isn’t worth examining! . . . 
Here’s a card from Sax Fletcher, artfully 
decorated with 13 heads of his grand¬ 
children in a numbered sequence which 
apparently corresponds with their senior¬ 
ity. An unadorned number 14 may, or 
may not, be significant of things to 
come! . . . This card is from Jim Flint 
who adds to his greeting, “We expect to 
leave in February for a trip to the South 
Pacific, New Zealand, Australia and the 
Orient. We had expected to go this year 
(i.e. 1966) but had to postpone exploring 
the great curve of the earth because my 
wife was ill. Last summer we did have 
a marvelous four months at our place 
in Montana where I was beaverishly busy 
with some ranch projects.” . . . Fred 
Philbrick says, “Due to one of the hurri¬ 
canes we had another case of high water 
at the house we own on the beach front. 
Fortunately it was not as bad as last 
year, despite which the first floor was 
submerged enough to float a goldfish. It 
will be a relief to get the place sold. 
Moral; never lend money to help a friend 
unless you are willing to lose some 
lettuce. Polonius was a wise old man. 
Anyway, our banana tree is beginning 
to bear and the orange tree is loaded. I 
enjoy picking my own fruit.” . . . Here 
is a card from Johnny Clark, but it 
brings no personal word from his ivory 
tower at the Mississippi State University. 


. . . Our still unclaimed blessing, Gret- 
chen Abigail Palmer, says she is, “plan¬ 
ning to come East in June 1968. It will 
probably be my last trip to the old, so 
familiar place where college ties were 
fastened.” . . . The card, which gave 
this aging local kindergarten Santa Claus 
his biggest chuckle, came from one of 
the few classmates who has made a cool 
million in coin of the realm. Last summer 
he built an enormous barn, the better to 
house an augmented herd of what I take 
to be Ayrshire cattle, a dairy breed from 
Scotland. This surely somewhat reduced 
his liquid assets. Reasoning “after, there¬ 
fore because,” I suspect it was with un¬ 
questioning faith that he sent me a 
Christmas card wholly innocent of any 
postage. With equal unquestioning of a 
handsome income tax, Uncle Sam de¬ 
livered the card in all its naked innocence. 
Give ear, all ye who have a hankering 
for a hint of human warmth in govern¬ 
ment agencies. The Alumni Office informs 
me that Ernest Grunsfeld is at 157 
Boulevard St., Germain, Paris 6, France. 
Those couriers whom “neither snow nor 
rain nor heat nor gloom of night deter 
from the swift completion of their ap¬ 
pointed rounds” have been entrusted with 
a plea from a word from him.—F. Alex¬ 
ander Magoun, Secretary, Jaffrey, New 
Hampshire 03452 

’19 

Karl Rodgers, our travelling classmate, 
wrote as follows; “Allegra and I have 
deserted our Airstream Travel Trailer for 
the time being and are spending a year 
in Europe. We thought it wise to renew 
our acquaintances here of two years ago 
before we were forgotten. Since Septem¬ 
ber 1 we have covered about 6000 miles in 
our little Karmann-Ghia in Germany, 
Austria, Switzerland, France and Spain. 
As of December 1 we shall be at the San 
Carlos Apartamientor, Benalmadera, 
Spain, near Torremolinos. The Hotel, 
Siroco, is adjacent and we hope some of 
our friends will drop in to see us. We 
hope our children will be able to enjoy 
our Cape Cod house for a long time be¬ 
fore we finally settle down there.” . . . 
George F. Magraw has just retired from 
the Massachusetts Department of Cor¬ 
rection, where he has been an executive 
for 30 years, the last ten years as Super¬ 
visor of Education. He has two sons and 
three grandchildren. . . . George A. Ir¬ 
win served in both the First World War 
and the Second, when he was commis¬ 
sioned colonel. He retired from the 
automobile business in 1953 and has 
been living in Delray Beach, Fla., since 
1956. He plays golf three times a week, 
and chess at least once. . . . Locke James 
is now vice-president of the State Uni¬ 
versity of New York Agricultural and 
Technical College at Farmingdale, N.Y. 
. . . Robert MacMullin writes that “life 
is too exciting to retire” and that he 
has quite an operation going in Japan 
and Korea. “Our three children and nine 
grandchildren are doing fine, and Olive 
and I wish all the ’19ers a happy New 
Year. I’m planning to attend the 50th.” 
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We have received notice, but no par¬ 
ticulars, of the deaths of the following 
members of the class: Daniel H. Brown, 
of Lebanon, N.H., on June 15, 1962; 
Maurice H. Role, Hyde Park, Mass., on 
January 26, 1965; Harold K. Ireland, 
Greenfield, Mass., November 14, 1965; 
Austin J. O’Connor, Milton, Mass., on 
December 25, 1965. New addresses are: 
Carl G. Poison, R.F.D. Phinneys Lane, 
Centerville, Mass. 02632 and Louis A. 
Brown, Jr., P.O. Box 265, Beverly Hills, 
Calif. 90213.— Eugene R. Smoley, Sec¬ 
retary, 30 School Lane, Scarsdale, N.Y. 
10583 (till April 1—1111 Casuarina Rd., 
Delray Beach, Fla., 33444, Tel. 305-278- 
4537.) 


’20 

In addition to those mentioned in the 
February notes, much appreciated Christ¬ 
mas and New Year messages were re¬ 
ceived from Winnie and Frank Badger 
of Hollywood, Fla., Catherine and George 
Dandrow, Bob Patterson. Dottie and 
Stan Reynolds, Denise and K. B. White 
from their castle where the Oise River 
meets the Seine, and Vera and Homer 
Howes who say that they are looking for¬ 
ward to the 50th Reunion. The Howes 
appear as proud of the modernization 
and improvement program of their home 
city, St. Louis, as we Bostonians are of 
the “new Boston.” We wouldn’t be sur¬ 
prised if Florida turned out to be the 
state in which more of our classmates 
reside, at least in the winter months, than 
any other. Add to the long list the names 
of Dick Gee, 6711 N.W. 15th Court, 
Hollywood, and Lancy Snow, 279 Talbot 
St., North Port, Charlotte. Why don’t all 
of you ’20 Floridians get together and 
organize a class reunion down there? It 
might even provide some of us shivering 
northerners an excuse to come on down. 

. . . Professor Senichi Fujimura is in 
Yokohama, address Shirahata, Kanagawa, 
Kw. . . . Doctor William S. Johnson is 
in Philadelphia, 10895 Crestmont Ave. 

. . . I just learned that Albert B. Greene 
died on November 9 last. When last 
heard from he was in Washington, D.C. 
We were sorry to hear of his passing. 
Can anyone in the class give us further 
information about him?— Harold Bugbee, 
Secretary, 21 Everell Rd., Winchester, 
Mass. 01890 
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Saludos, amigos! We’re here, south of the 
border, down Mexico way! And we’re 
celebrating the 50th anniversary of the 
establishment of the class of *21, in con¬ 
junction with the 19th annual Fiesta of 
the M.I.T. Club of Mexico City. If you 
and your wife are shivering up there in 
the cold and you can still make it, come 
on down! At this date you had better 
phone or wire the Fiesta Chairman, I. 
M. Clark, ’61, at Reforma 116—804, 
Mexico 6, D.F., where the telephone is 


46-57-74. Then, hop a plane and get 
down here where the fun is—fast. If you 
can’t join the happy ’21 group which, at 
this early January writing comprises 25 
couples, we’ll try to tell you all that hap¬ 
pened in the June issue of the Review. 
In the meanwhile, please send us the 
questionnaire you received before our 
45th Reunion, so we can continue the 
very considerable work involved in pre¬ 
paring the ’21 Class Directory. A new 
batch of questionnaires has come in and 
we are most appreciative. If yours was 
among them, accept our thanks and ignore 
this appeal. If it wasn’t, please give us a 
most pleasant surprise on our return from 
Mexico City by mailing it to the Brielle 
address below right away. Ask for a 
blank form if you can’t find the old one. 
. . . Received just too late for last 
month’s notes is the following fine letter 
from Colonel Asher Z. Cohen, U.S.A. 
(retired), who lives at Apt. 1A, 3505 
Langrehr Rd., Baltimore, Md. 21207. 
Asher says: “Dear Cac, I hope this letter 
will make up for my past derelictions. I 
cannot fully express my regrets in not 
being able to attend our 45th Reunion. 
I had looked forward with keen anticipa¬ 
tion to being there and renewing friend¬ 
ships with classmates, many of whom I 
have not seen in 20 years. George Schnitz- 
ler has written and told of the unusually 
fine time I missed. I am now a member of 
the retired alumni. My plans for the 
future are rather indefinite at this time. 
On the occasion of my retirement, I was 
pleasantly and unexpectedly surprised 
with a dinner attended by many friends 
and co-workers. I was awarded the Army 
Achievement Certificate, a number of 
scrolls and a variety of gifts. Despite the 
magnitude of the affair, there was never 
a hint that I was to be honored in this 
manner. I was particularly sorry that I 
could not witness the presentation of the 
gift to you as a token of appreciation by 
our class. It was richly deserved. I fully 
appreciate the work entailed from per¬ 
sonal experience. May I add that I will 
support you by contributing to our Class 
Gift to the Alumni Fund. I know this is 
close to your heart. Please accept sin- 
cerest personal regards and best wishes.” 
Our sincere thanks for those kind words! 
For the last 16 years Asher has super¬ 
vised the development of weapons systems 
at Edgewood Arsenal. During the prior 
six years, including the period of World 
War II, his military service in the Ord¬ 
nance Corps was recognized with the 
award of the Legion of Merit. As a 
civilian he also received the Sustained 
Superior Performance Award from the 
Department of the Army. Clara and 
Asher have two married daughters and 
five grandchildren. . . . Adolph H. 
Aronson gives a new home address at 43 
High Hollow Rd., Roslyn Heights, N.Y. 
11577, but didn’t return his questionnaire 
to tell us whether or not he has retired 
from the presidency of Arco Fabrics 
Company, Inc., of Great Neck, N.Y. How 
about it, Arry? . . . Also, in the absence 
of his questionnaire, we are not sure 
whether Irving D. Marshall has retired 
and await his advice. Irv says his mail 
should now be addressed to R.F.D. Rt. 1, 
Box 15, Iowa City, la. 52240. 


Donald G. Morse, 44 Lowell Rd., Wel¬ 
lesley Hills, Ma. 02181, is a partner in 
Jas. F. Morse and Company, manufactur¬ 
ers of tallow hardeners with a plant in 
Roxbury. He is a director of the Roxbury 
Institute for Savings and the Roxbury 
Home for Aged Women. Kim and Don 
have a single son, Douglas, a married son, 
Richard, and two grandsons. A friendly 
note from Kim in reference to our 45th 
Reunion says: “It was good fun!” . . . 
Harold A. Greenwald also added a wel¬ 
comed note to his questionnaire saying: 
“Before retirement last year I had many 
good intentions of sending you a bit of 
news but always seemed to be too busy— 
sorry. Your class notes are always inter¬ 
esting and are the best!” Our thanks to 
Hal and Thelma who now make their 
home at 1959 Mandeville Cyn. Rd., Los 
Angeles, Ca. 90049. Hal retired from the 
Airesearch Division of the Garrett Cor¬ 
poration in 1965 as project engineer in the 
research, development and design of new 
turbomachines for aircraft and space ap¬ 
plication and is continuing his practice of 
engineering as a consultant. He has 85 
patents. A member of the Society of Au¬ 
tomotive Engineers, he is also active in 
the Beverly Hills Men’s Club and the 
Greater Los Angeles Zoo Association—in 
between a number of pleasure trips to Eu¬ 
rope, Mexico and Western Canada. The 
Greenwalds have a married daughter, 
Joan, who attended the University of Cali¬ 
fornia at Berkeley. . . . Another wel¬ 
comed questionnaire came from George 
B. Wetherbee, 2645 Covington PL, Bir¬ 
mingham, Mi. 48010. George retired in 
1944 from the shipbuilding division of 
Bethlehem Steel Company, Quincy, and 
is now an independent financial trustee. 
He is a member of the Society of Naval 
Architects and Marine Engineers and a 
director of the Evergreen Association of 
Detroit. Margaret and George have a mar¬ 
ried son, Paul, who attended Yale and Co¬ 
lumbia, a married daughter, Katharine, a 
Wellesley graduate, and seven grandchil¬ 
dren. . . . Frederick N. Morgan reports 
a new home address at 23 Charles St., 
Auburndale, Ma. 02166, but failed to in¬ 
clude his questionnaire. He is engaged in 
design and construction duties with the 
General Services Division of the U.S. 
Government in Boston. . . . Clifton B. 
Morse writes that he has retired from 
Wilhoites, Inc., Los Angeles, and makes 
his home at 241 Loma Dr., Salinas, Ca. 
93901, where his chief hobby is golf. He 
and Elizabeth have a married daughter, 
Barbara Jean, a Stanford alumna, and four 
grandchildren. . . . Edward W. Noyes, 
Sr., and Kathryn have made their sea¬ 
sonal trip from their home in Pennsyl¬ 
vania to their winter abode at 1410 S.E. 
7th Ave., Pompano Beach, Fla. 33060. 
For the statisticians to ponder, they have 
four married children, each child has four 
children and there are eight grandsons 
and eight granddaughters. Ed retired in 
1960 as head of the New York office of 
Chicago Pneumatic Tool Company. . . . 
Munnie Hawes tells us he had a Christ¬ 
mas card from Frank E. Huggins, Jr., his 
buddy in the "4H Club” of Course X and 
his best man 44 years ago. Squeeze lives 
on Mather Lane, Chagrin Falls, Oh. 
44022. Alex and Munnie’s youngest. 
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George, is in the air Marine Corps, train¬ 
ing as a pilot. 

Once more we have reached that most 
exhilarating time of year when your 
heartwarming message of news and good 
cheer has served as the top reward you 
can bestow for service in your behalf. It 
is always a source of tremendous pleasure 
to Maxine and your Secretary to hear 
from you at any time, and we are particu¬ 
larly thrilled to get your friendly words of 
encouragement during the annual period 
when the members of all closely-knit 
families renew their bonds of love and 
friendship. We both acknowledge and sin¬ 
cerely thank you for thinking of us. 
Among the splendid tributes and greet¬ 
ings are those from Anne and Wally 
Adams, Pat and A1 Addicks, Olive and 
Ollie Bardes, Elizabeth and John Barri- 
ger, Ednah Blanchard, Mary and Buck 
Buckner, Ethel Burckett, Jack Cannon, 
’24, Marion and George Chutter, Mary 
Louise and Rich Clark. Edna and Phil 
Coffin, Sarita and Gonzalo Docal, ’44, 
Maida and Ed Dube, Helen and Ed Far- 
rand, Catharine and Harry Field, Eddie 
and George Gokey, Betty and Mory 
Goodhart, ’35, Doris and Bob Haskel, 
Phil Hatch, Alex and Munnie Hawes, 
Betty and Sumner Hayward, Betty and 
Dug Jackson, Ruth and Irv Jakobson, 
Maree and Jack Kendall, Laurie and 
Chick Kurth, Moose LeFevre, Fred Leh¬ 
mann. ’51, Emma and A1 Lloyd, Conchita 
Lobdell, Milicent and Joe Maxfield, '10, 
Helen and Bob Miller. Helen Mosher, 
Kay and Phil Nelles, Muriel and George 
Owens, Marty and Bill Ready. Graciela 
and Helier Rodriguez, Helen and Ray St. 
Laurent, Anne and George Schnitzler, 
Madeline and Rufe Shaw, Edith and Har¬ 
ry Thomas, ’25, Helen and Lem Tre¬ 
maine, '23, Louise Tucker, Maria Helena 
and Vivi Valdes, Ruth and Ralph Wetsten, 
India and Dave Woodbury. We shall en¬ 
deavor to summarize the much-appreci¬ 
ated news items in this and succeeding sets 
of notes on the activities of the Class of 
’21. . . . The note from Catharine and 
Harry Field, penned by Catharine, says: 
“We were so sorry to have had to miss the 
45th Reunion. For several years we had 
looked forward to it and planned to go. It 
was my 45th from Smith also. But Harry 
was not well enough to make the trip. We 
are moving about the first of February, 
1967, into an apartment in a lovely new 
retirement home. Our new address will 
then be: ‘Arcadia,’ Apt. 1137, 1434 Puna- 
hou St., Honolulu, Hi. 96822. Our seven 
grandchildren are all in school here now, 
with the exception of Linda who is just 
two and a half. She is a blue-eyed, curly- 
haired blonde and quite a charmer. They 
grow up much too quickly. When are you 
two coming out for a visit? With aloha 
from us both.” Our greetings to a grand 
couple who really were missed last June. 
Although retired from the Hawaiian Elec¬ 
tric Company, of which he was vice- 
president and general manager, Harry is 
still active as a director of the Molokai 
Electric Company, and in Rotary Interna¬ 
tional as a former district governor and 
president of thd Honolulu Club. He is also 
a director and past president of the Engi¬ 
neering Association of Hawaii, a director 
of the Chamber of Commerce, vice-presi¬ 


dent of the Y.M.C.A., trustee of the Cen¬ 
tral Union Congregational Church and a 
member of the Electrical Examining 
Board of the City and County of Hono¬ 
lulu. He has served M.I.T. for 25 years as 
an Honorary Secretary. The Field’s two 
married sons are associated in business 
and industry in Honolulu. On his recent 
trip to Europe and the Orient, Saul Sil- 
verstein returned via Hawaii where he 
met with Catharine and Harry and 
brought them up to date on our 45th Re¬ 
union and other class affairs. We know 
we speak for the entire class in sending 
hearty greetings to the Field family. . . . 
Ruth and Ralph Wetsten wrote, in part: 
“Dear Cac and Maxine, We were disap¬ 
pointed in not being able to make the re¬ 
union, and we missed seeing you. We en¬ 
joyed reading the details of the reunion in 
the November Review and were very 
pleased to read of your well-deserved re¬ 
ward for wonderful service as Secretary. 
Thank you for forwarding the Rufe Shaw’s 
Christmas card. We have sent them our 
new home address at 155 West 68th St., 
New York, N.Y. 10023.” . . . Anne and 
Wally Adams sent greetings with a note 
saying: “Thanks for forwarding Ray’s re¬ 
minder about the Mexico City trip. We 
are writing to tell him to include us in the 
plans. From Cambridge last June we went 
to the far end of Cape Breton Island, re¬ 
turning to Middletown, Ohio, about the 
first of July. Boy Scouts, Safety Council 
and golf have kept me busy since then.” 
Wally has since phoned us to inquire 
about arrangements for the class trip to 
Mexico and to assure us he and Anne 
will be on hand for the festivities. Since 
his retirement in 1964 as specification en¬ 
gineer of Armco Steel Corporation, he 
has been a consultant. He is vice-presi¬ 
dent of the executive board of the Miami 
Council, Boy Scouts of America, and the 
holder of its highest award, the Silver 
Beaver. He is chairman of the Highway 
Commission, director of the Safety Coun¬ 
cil and a member of the Ohio Safety Com¬ 
mission and the Ohio-Indiana-Kentucky 
Transportation Study Committee. His 
memberships include the American Soci¬ 
ety of Civil Engineers, the National Soci¬ 
ety of Professional Engineers and the 
Ohio Society of Professional Engineers, 
of which he is vice-president. His spare 
time is devoted to photography, fishing 
and golf. He and Anne have two married 
sons and a married daughter. The eldest 
of the twelve grandchildren is in high 
school. ... It is with difficulty that we 
endeavor to do justice to an account of 
the latest journey around the world in 61 
days accomplished by the chief traveler of 
the class, Saul Silverstein. It was his 22nd 
since 1952 and Rigi’s twelfth to accom¬ 
pany him during the same period. Return¬ 
ing home last November, Saul summar¬ 
ized it thus: “My fourth trip completely 
around the world since 1961—this time to 
27 cities in 11 countries, 7 of them within 
the communist bloc—with 46 working 
days.” Saul notes that Joe Wenick’s son, 
Martin, was the U.S. diplomat in Czecho¬ 
slovakia (he is second secretary and vice- 
consul of the American Embassy in 
Prague) who interviewed Cambridge trav¬ 
el agent Vladimir Kazan-Komarek when 
he was detained by the local constabulary. 


We pause between sentences for word of 
Rigi and Saul’s later safari—not now 
known to us-—probably already under 
way right now. They come so fast that we 
just about get around to referring to one 
before a subsequent trip is practically 
ended. The multitudinous successful op¬ 
erations of Rogers Corporation are cer¬ 
tainly being emblazoned before a sub¬ 
stantial portion of the world’s potential 
users, who seem to be most receptive to 
their unique values. But it’s a two-way 
channel, since Saul has been a devout col¬ 
lector of geologic samples, coins and 
stamps for his family and friends. We are 
particularly delighted to be included in 
the group. Many thanks, Rigi and Saul! 
. . . Writing from his new home at 7910 
Birnam Wood Dr., McLean, Va. 22101, 
Class Photohistorian Robert F. Miller has 
sent us his complete set of color slides, 
taken at the Reunion and Alumni Day 
last June. If you have additional slides 
you would like to contribute to the class 
collection, please mail them to your Sec¬ 
retary and we will gladly incorporate 
them into the files. Bob says he has also 
made color enlargements of the pictures 
and has sent them to various of those 
present. He and Helen are planning to 
join the '21 group for the interim reunion 
in Mexico this month. 

As we prepare these notes, we are hap¬ 
py to report that Class Agent Edouard N. 
Dube has successfully undergone surgery 
and is resting as comfortably as possible 
under such conditions. Helen and Ray St. 
Laurent and Maxine and your Secretary 
have been in telephonic communication 
with Maida Dub6. Despite the happy 
addition of two grandchildren, the last 
year also brought the Dube family some 
unwelcomed events, and we hope these 
latter are the last for all time to come. 
Maida herself is still taking it easy from 
illness early last year and the shock of 
her brother’s passing at year end. Son-in- 
law Paul McDonald was involved in a bad 
automobile accident at Christmas time 
and will have a long recovery period. Ed 
said that the use of a seat belt was effec¬ 
tive in preventing a complete catastrophe, 
which encourages us to renew our con¬ 
tinual exhortation to the members of the 
class to make certain they always insure 
they and all other passengers fasten seat 
belts before driving or riding in an auto¬ 
mobile anywhere anytime. For all of us, 
get well quickly, Ed! . . . Augusta and 
Franklin T. Flaherty make their home on 
Lincoln Rd. and receive mail via Box 12, 
Lincoln, Ma. 01773. Those who had the 
pleasure of talking with them at the Re¬ 
union and Alumni Day know that they 
have five children and 14 grandchildren. 
Frank retired in 1960 as patent counsel for 
DuPont in Wilmington, Del., and is con¬ 
tinuing this work as a private consultant. 
He has written five volumes on patents. 
He has been admitted to practice before 
the U.S. Court of Appeals, the District 
Court and the U.S. Patent Bar, all of 
Washington, D.C., as well as the Canadian 
Patent Bar. . . . Dr. Williston Wirt, who 
retired in 1963 from the Congregational 
ministry, lives at 694 Priscilla Way, Clare¬ 
mont, Ca. 91711. Genevieve and he have 
two sons. Eliot has three children and 
lives in San Jose; Will, Jr., is single and a 
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teacher of biology in Kodiak High School, 
Alaska. Will, a retired lieutenant colonel, 
Chaplain Corps, U.S.A., which he served 
during World War II, was also western 
regional chaplain of the Civil Air Patrol. 
He has been awarded the Silver Beaver of 
the Boy Scouts of America and continues 
active in the Claremont University Club. 

. . . We urgently request the following 
seven members of the class to return that 
questionnaire form in support of the ad¬ 
dresses below and to confirm their activi¬ 
ties for the Class Directory. . . . Harold 
K. Moritz. 4500 N.E. 50th St., Seattle, 
Wa. 98105, is professor of hydraulics at 
the University of Washington in Seattle. 
. . . John T. Rule. M.I.T. Professor of 
Engineering Graphics Emeritus and for¬ 
mer Dean of Students at the Institute, has 
retired to a new home at 463 Camino 
Manzano, Santa Fe, N.M. 87501. . . . 
Major General Stanley L. Scott has a 
changed home address at 831 Herbert 
Springs Rd., Alexandria, Va. 22308. . . . 
Robert P. Stebbins reports his home ad¬ 
dress as 3309 Brockton Ave., Riverside, 
Ca. 92501, where he is in the commercial 
department of the Warren-Anderson 
Company. . . . Howard B. Tuthill is 
president of the Oliver Machinery Com¬ 
pany, 445 6th St., N.W., Grand Rapids, 
Mi. 49502. Recently we had occasion 
to refer to the textbook by Lansburgh and 
Spriegel on industrial management and 
discovered a whole section devoted to the 
organization of the Oliver Machinery 
Company. Reference is made to “. . . the 
president, a graduate engineer . . .” and 
to “. . . the high degree of cooperation 
between the officers of the company . . .” 
as well as to “. . . the success of its ac¬ 
tivities. . . .” Quite a recommendation. 

. . . Dr. Manuel Sandoval Vallarta is a 
member of the Comision Nacional de 
Energia Nuclear, Insurgentes Sur 1079, 
Mexico 18, D.F., Mexico. He and Maria 
Luisa are planning to attend the Fiesta of 
the M.I.T. Club of Mexico City this 
month. We are indebted to him for a most 
welcomed letter, with suggestions for side 
trips of interest out of Mexico City. . . . 
Clarence S. Wentworth has retired as com¬ 
mercial vice-president of the Worthington 
Corporation, Cleveland, and advises he 
has a new home at 5941 S.W. 1st Ct., 
Cape Coral, FI. 33904. . . . The last- 
minute listing, prepared by Ray St. 
Laurent as these notes go to press, has 
the following as prospective attenders at 
this month's '21 interim reunion in Mex¬ 
ico City: Anne and Wally Adams, Pat 
and A1 Addicks, Olive and Ollie Bardes, 
Billie and Tom Bartram, Helen and Mich 
Bawden, Maxine and Cac Clarke, Vina 
and Ray Cooper, Helen and Ed Farrand, 
Sarah and Harry Goodman, Alex and 
Munnie Hawes, Betty and Dug Jackson, 
Ruth and Irv Jakobson, Anne and Mel 
Jenney, Dottie and Wayne Keith (guests 
of the Bawdens), Helen and Bob Miller, 
Kim and Don Morse, Kay and Phil 
Nelles, Muriel and George Owens, Marty 
and Bill Ready, Helen and Ray St. 
Laurent, Anne and George Schnitzler, 
Lovina and Ted Steffian, Maria Helena an 
Vivi Valdes, Maria Luisa and Manuel Val¬ 
larta, Winifred and Woodie Wood. There’s 
still room for you and your wife, if you 
can make it. Hope to see you there!— 


Carole A. Clarke, Secretary, 608 Union 
Lane, Brielle, N.J.; Edwin T. Steffian, As¬ 
sistant Secretary, c/o Edwin T. Steffian 
and Associates, Inc., 19 Temple Place, 
Boston, Mass. 02111 


CLASS REUNION 
/> June 8, 9, 10, and 11 


Greetings from the usual sunny Buffalo, 
and that’s not kidding. Here we are getting 
along in January, the sun is shining, the 
thermometer reads 38 degrees and we 
wonder where the winter went. Your Sec¬ 
retary is introducing Vice President 
Humphrey at the Buffalo Club Centennial 
and is then flying to Florida to call on a 
few classmates. All this to increase the at¬ 
tendance at our 45th Reunion this coming 
June 8 to 12 at the Wianno Club on the 
Cape. Please make a note of these dates 
right away! . . . Chuck Brokaw has writ¬ 
ten of their Denver weather of 60 inches 
of snow in the mountains while playing 
golf in 60 degree weather in town. His 
girls of 16 and Chuck 13 are all members 
of their Club’s ski team. Young Chuck 
also takes after his father on the golf 
course, having had an 84 at the Denver 
Country Club last summer. He tells of 
getting in 86 rounds of golf in ’66 and is 
planning on several at our Reunion. . . . 
Marion S. Dimmock has sent greetings 
from New Britain, Conn., and more in¬ 
formation about his experience in build¬ 
ing the towers and domes of the Y.M.C.A. 
in Jerusalem. He also felt that the French 
want to change the name of the Rock of 
Gibraltar to DeGaulle Stone. We have to 
admit that Dimmy is right on the gall. 
. . . Oscar Horovitz sent in a clipping 
from the Seattle Times picturing Horace 
McCurdy with his new $100 book entitled 
Marine History of the Pacific Northwest 
1896-1965. This book brings the previous 
history of Lewis and Dryden up to date. 
Horace engaged author Gordon Newell 
through the Seattle Historical Society to 
edit the history, and a review board made 
up of 19 marine historians throughout the 
nation was formed to check all material. 
The research and writing have taken four 
years with sales expected to be over 1200 
copies. All royalties wiff go to the Seattle 
Historical Society. . . . Professor Joseph 
H. Keenan, Head of Mechanical Engi¬ 
neering, M.I.T., has been elected to hon¬ 
orary membership of the American Soci¬ 
ety of Mechanical Engineers during their 
1966 winter annual meeting. Congratula¬ 
tions to Professor Keenan for receiving 
the Society’s most coveted award. Among 
the changes of address are those of: Rob¬ 
ert D. Hoffman, New York, N.Y.: Thomas 
B. Stewart, Jr., Belmont, Calif.; Arthur L. 
Pitman. Alexandria, Va.; Charles H. Muh¬ 
lenberg, Jr., Wyomissing, Pa.; Carl J. 
Lundborg, Hamilton, Mont.; William H. 
L. James, Anaheim, Calif.; Professor War¬ 
ren E. Howland, Lafayette, Ind. . . . 
May your spring be springy and your life 
all sunny and your plans all perfectly 
pointed toward our June Reunion. See you 
there!— Whitworth Ferguson. Secretary, 
333 Ellicott Street, Buffalo, N.Y. 14203; 
Oscar Horovitz, Assistant Secretary, 33 
Island Street, Boston, Mass. 02119 


’23 

“A spectacular leap forward for the pulp 
and paper industry is in the making. Bil¬ 
lions of dollars in business is at stake. For 
paper fabrics of all kinds—non-wovens, 
disposables for homes, hotels, motels, hos¬ 
pitals and the military, and similar paper 
—rayon or nylon laminates—a major 
marketing battle is looming.” This is cov¬ 
ered in detail by Edward McSweeney, 
management and marketing consultant to 
Paper and Allied Industries, including 
Printing Industries of America, Inc., in 
Pulp & Paper for December 5, 1965, in an 
article entitled, “Which Way Will the Pa¬ 
per Tiger Jump?” Edward is chairman of 
the Trustees of Printing Management 
Education Trust Fund. There is a picture 
of Edward and another picture of the 
Trustees including Edward in Printing 
News for December 3, 1966, and also an 
article entitled, “Educational Fund Trus¬ 
tees Studying Plans for Helping Manage¬ 
ment Meet the Future.” Edward spoke on 
November 18, 1966, at a meeting at the 
Metropolitan Club in New York City and 
discussed plans for increasing the manage¬ 
ment development activities to be spon¬ 
sored by the Trust. In his remarks he 
said, “Printing today faces not merely a 
whirlwind technological change but also a 
marketing revolution.” Edward is also a 
New York consultant in the graphic arts 
in the international field. There is an in¬ 
teresting article by him in the fall of 1966 
Columbia Journalism Review entitled 
“On the Horizon: Journalism’s Succes¬ 
sors?” This article outlines some of the 
joint ventures being undertaken by giant 
electronic corporations of educationally 
oriented publishing companies. He ends 
by saying, “Editorial leadership still re¬ 
mains the irreplaceable element. As long 
as the human element predominates, the 
new medium will not become the captive 
of the machine. Meanwhile there is noth¬ 
ing you can do except to follow the dic¬ 
tum of the great Karl Compton, “Expect 
and enjoy change.” . . . Bertrand A. Mc- 
Kittrick reports, “I am not retired but am 
trying to change direction a little with in¬ 
different success.” His son has become 
president of the McKittrick Company and 
Bertrand is now chairman of the board. 
This last year Bert accepted directorships 
in Phillips Screw Company (A.S.E.) and 
Kelox Industries (East Boston), plus mem¬ 
berships on the Board of Investment of 
the Central Savings Bank in Lowell, Mass. 
He is also chairman of the board of F. W. 
D. Corporation, Clintonville, Wis., F. W. 
D. Wagner Corporation, Portland, Ore., 
and F. W. D. Canada Corporation, Kitch¬ 
ener, Ont. In his note he says, “We did 
not take a winter vacation this year, but 
spent the last week in May at the Home¬ 
stead, Hot Springs, Va., the week before 
July 4 at Black Point Inn, on the coast 
near Portland, Me., and the first week in 
August, a cruise on the Carmania down 
the St. Lawrence from Montreal to the 
tiny French-held islands of St. Pierre and 
Miquellon, off the southern coast of New¬ 
foundland. . . . M. L. Flickinger reports: 
“We are fine as usual. It is amazing how 
busy we keep retired! [I fully agree with 
you. Flick] We intend to stay home this 
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winter, probably will drive to San Fran¬ 
cisco and Yosemite in June, with stops in 
Colorado. We went to Florida last March, 
then Cape Cod and New England in Octo¬ 
ber. The colors were spectacular, weather 
cool. ... A Christmas card from Her¬ 
bert L. Hayden included evidence, in map 
form, showing that he has been keeping 
in physical form by considerable senior 
tennis tournament (eight listed) and hock¬ 
ey activity. Also, bowling twice a week. 
His map shows that he has traveled from 
Jefferson, N.H., to Nashville, Pa., to St. 
Petersburg, Fla., with other travel and 
fishing in Nova Scotia. He says further, 
“While having lunch in the ‘1700’ Res¬ 
taurant in Philadelphia with friends we 
had met in South America, had a chat 
with Edward J. Healy who was there. 
... On a Christmas card to the Forrest 
F. Langes from all the Julins A. Strattons 
was written “with deep appreciation for 
the original [color] print of the presenta¬ 
tion of that beautiful tray. What a mem¬ 
orable night it was!” (See November issue, 
page 68). . . . John E. Burchard, Dean 
of the School of Humanities and Social 
Sciences at M.I.T. for 16 years prior to 
joining the University of California at 
Berkeley in 1964, has been named acting 
dean of the College of Environmental De¬ 
sign. He replaces Dean Martin Meyerson 
who will become president of New York 
State University, Buffalo. . . . The 
Alumni Office advises of the following 
changes of address: John E. Burchard, 
1319 Brewster Court, El Cerrito, Calif. 
94530; Miss R. M. Karapetoff Cobb, 12 
Southlawn Ave., Dobbs Ferry, N.Y. 
10522; Maxwell B. Donald, Rabbot Shaw, 
Stagbury Ave., Chipstead, Surrey, Eng¬ 
land; Henry B. duPont, 9046 duPont 
Bldg., Wilmington, Del. 19898; Mrs. 
Marion Warner Hovey, 139 South 6th 
East St., Apt. 4, Salt Lake City, Utah 
84102; E. Fletcher Ingals, Old Woodridge 
House, Old Mystic, Conn. 06392; Richard 
C. Kleinberger, 1 East Post Road, White 
Plains, N.Y. 10601; Richard P. Ovenshine, 
2111 Jefferson Davis Hwy., Arlington, 
Va. 22202; James A. Pennypacker, Long 
Hill Rd., Essex, Conn. 06426; William F. 
Perkins, 897 Webster St., Needham, Mass. 

Henry B. Kane, ’24, emeritus director 
of the M.I.T. Alumni Fund, received 
the distinguished service award of the 
New England District of the American 
Alumni Council in Boston on January 9 
for his 26 years’ service in alumni work at 
M.I.T. Kenneth C. Parker of Trinity 
College, New England AAC Chairman, 
made the presentation. 
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02192; Hugh Perrin, Box 326, No. Chat¬ 
ham, Mass. 02650; Ralph E. Rubins. 535 
So. Alandele, Los Angeles, Calif. 90036; 
C. Russell Ellis, Buckingham Apts., 253 
Garth Road, Scarsdale, N.Y. 10583; John 
F. Wendt, 6 Schuyler St., New Rochelle, 
N.Y. 10801; U. A. Whitaker, AMP Inc., 
P.O. Box 3608, Harrisburg, Pa. 17105; 
George A. Brown, 2 Rowland Ave., Lex¬ 
ington, Mass. 02173; Laurence S. Mc- 
I.ane, Apt. 203, 999 Wilder Ave., Hono¬ 
lulu, Hawaii 96822; Elwood A. Windham. 
9 Pound Edge Rd., Westport, Conn. 
06880.— Forrest F. Lange. Secretary, 
1196 Woodbury Ave., Portsmouth, N.H. 
03801; Bertrand A. McKittrick, Assistant 
Secretary, 78 Fletcher St., Lowell, Mass. 
10852 

’24 

One of the hazards of writing these notes 
at home is the almost complete absence of 
any effective filing system. Some of the 
items that come to hand sound very fa¬ 
miliar, as though they had been written 
into last month’s column. And although 
there is a copy somewhere around the 
house, it never comes to light at the op¬ 
portune time. So if some of you get double 
billing, don’t be surprised. Memory is a 
fallible thing, at best. . . . Out in Cleve¬ 
land there is a joint venture under way 
between Case Institute and Western Re¬ 
serve University. Four academic depart¬ 
ments have been established to serve both 
institutions. This came about as the result 
of recommendations from a high-level 
study commission whose membership in¬ 
cluded Harold Hazen. Harold, as you 
know, is dean of M.I.T.’s Graduate 
School. And to give the commission an 
even greater M.I.T. complexion, another 
member was David A. Shepard, ’26. Men¬ 
tioned in dispatches as being present at a 
meeting unveiling the new plan was Hay¬ 
den B. Kline, an Honorary Trustee of 
Case. If that fallible memory is correct, 
Hayden is now retired from the presi¬ 
dency of Industrial Rayon. . . . Harold 
Hazen gets into all manner of things. 
Back in 1965 the American Society for 
Engineering Education sponsored a World 
Congress on Engineering Education. Har¬ 
old was a member of the committee that 
planned it. It took quite awhile for the 
many papers given there to appear in 
print, and only when that happened were 
we aware of the fact. Sorry about that. 

. . . After 38V4 years with Marshall 
Field in Chicago, Dick Chapin has retired. 
He has been in charge of construction and 
maintenance, and as their suburban stores 
mushroomed he’s had a constantly ex¬ 
panding and varied job. Have no idea 
what his retirement plans are, but at one 
time Dick studied both architecture and 
oil painting. Could be the lake front will 
see some mighty fancy painted houses in 
the future. . . . We told you we’d try to 
get further information on the recent Bil- 
Iard nuptials. We have, to the extent of 
the formal announcement. “Mr. Ralph 
Thompson has the honour of announcing 
the marriage of his daughter, Velma Vic¬ 
toria, to Mr. Gordon Youngs Billard.Tues- 
day, the second of August, One thousand, 


nine hundred and sixty-six. New York.” 
... By the way, here’s something you 
probably don’t know about. Some years 
ago Gordon established the Gordon Bil- 
lard Awards “for outstanding service to 
the M.I.T. community.” This year the 
award went to William H. Carlisle, Jr., 
'28, for “serving with warmth and affec¬ 
tion the abiding purposes of the Massa¬ 
chusetts Institute of Technology.” Bill 
Carlisle is known to and loved by every 
student who has worked to help pay his 
way through the Institute during the past 
40 years. After graduation he became as¬ 
sistant manager of the dining service at 
Walker, and for the past 15 years he has 
been manager of student personnel. More 
grateful alumni come back to see Bill 
Carlisle than anyone else at M.I.T. There 
could be no one better qualified to receive 
the Billard Award. . . . Phelps Dodge 
evidently decided that Ed Dunlaevy wasn’t 
busy enough as president of P. D. Copper 
Products. Recently they set up a new 
management company, P. D. Industries, 
Inc., “to coordinate its growing activities 
in the manufacture and sale of copper, 
aluminum, and related products.” It’s a 
so-called corporate realignment, with sev¬ 
en subsidiaries coming under its wing, in¬ 
cluding the Copper Products Corporation. 
. . . While Ed Dunlaevy is having more 
responsibilities piled on his shoulders, Ed 
Hanley is getting ready to shed his. Al¬ 
legheny Ludlum has promoted Ed’s chief 
assistant to executive vice-president, put¬ 
ting him in line for the presidency when 
Ed reaches mandatory retirement age in 
February 1968. “The move will probably 
come in mid-1967,” said the always- 
omniscient company spokesman, “with 
Mr. Hanley retaining the titles of chair¬ 
man and chief executive officer.” With all 
of his directorships and other interests Ed 
will still be a busy man. Maybe he'll de¬ 
vote some of his energy to revitalizing the 
Pittsburgh Steelers. They could do with a 
bit of the magic Hanley touch. . . . Hap 
Stern has evidently decided that winter 
golf is a happier sport in Florida than 
New England. When the days got shorter 
and colder last fall, the Sterns headed 
south for Palm Beach. . . . We don’t 
know what prompted Paul Schreibcr’s 
move, but after a relatively short stay in 
Boston he has returned to Midland, Mich., 
his former base of operations. As this is 
being written, the Midwest is “locked in 
the grip of sub-zero cold,” as the weather¬ 
men are wont to put it. Paul probably 
wishes he’d been shifted to his company’s 
Florida office. 

It is our sad duty to report three 
deaths in the class. Douglas F. EUiott, 
as an undergraduate, was active general 
manager of Tech Engineering News. 
After graduation he joined the con¬ 
struction department of the Alabama 
Power Company in Birmingham, and was 
made vice-president for construction in 
1959. Some years ago he had a heart at¬ 
tack but kept on working until the end of 
last year. On January 12 he died. Doug 
was an Educational Counsellor for many 
years, interviewing boys who had M.I.T. 
in mind. He was active in a number of 
professional societies and was a vestry¬ 
man in his church. . . . Robert D. Foster 
also died in January. Originally in the 


class of 1923, Bob graduated with us. He 
spent his working life as a stockbroker, in 
recent years with Paine. Webber, Jackson 
and Curtis in Boston. Bob was a regular 
attendant at our reunions on the Cape. 

. . . Last November James D. Taylor 
died in Boston. He had a varied career, 
primarily as a teacher in Florida and Bos¬ 
ton. . . . When you read these lines, 
spring will be just around the corner, but 
as they are being written in the early 
morning the temperature is hovering 
around zero. However, this is of little 
concern to a retiree. The thermostat has 
been jacked up a notch, and the resolve 
has been made not to step outside today. 
There are plenty of good indoor jobs 
waiting. As shivering commuters tear by 
on their way to catch the 8:03 or to fight 
other impatient commuters on the inade¬ 
quate approaches to town, a certain 
amount of smugness is inevitable. "There, 
but for the grace of God, go I.”—Henry 
B. Kane. Secretary, Lincoln Road, Lincoln 
Center, Mass. 01773 

’25 

It is fortunate that we have Kamy Kame- 
tani in our class or news for this issue of 
the Reviewwould be most difficult for your 
Secretary to dream up. Because the new 
issue of the Alumni Register is in prepara¬ 
tion, a number of addresses are being 
verified by the Alumni Office; but during 
the past month there has not even been an 
intriguing address change, nor has there 
been a news item concerning any member 
of the class! A nice Christmas card from 
Kamy, however, indicated that he might 
visit this country during 1967: and of 
course if this happens, he will be greeted 
by classmates wherever he may go. A few 
days after his greeting card reached your 
Secretary, a note came from him saying 
that he was retiring from Ishikawajima- 
Harima Heavy Industries Company, Ltd., 
Aircraft Engine Division, in Tokyo. He 
noted further that he expects to be as¬ 
sisting Mr. George E. Grega, Vice-presi¬ 
dent, Pacific Operation, General Electric 
Technical Services Company, Tokyo. If 
any of you are visiting Japan, you would 
make a serious error if you do not at¬ 
tempt to get in touch with Kamy. . . . 
Word recently reached the Alumni Asso¬ 
ciation Office indicating that one of the 
1925 coeds. Miss Frances S. Hopkins, 
died in Cleveland, Ohio, on August 30, 
1966.—F. L. Foster, Secretary, Room 
El9-702, M.I.T., Cambridge, Mass. 02139 

’26 

Getting organized for this issue has used 
up the two hours usually allocated for 
writing class notes. It's January 8 here in 
Pigeon Cove although these are March 
notes. January means turning over a new 
leaf, and our class notes folder had been 
getting so bulky that it no longer would 
slide under the bottom shelf in the HiFi 
closet. When anything connected with the 
class comes, in it goes into the folder until 
class notes time. During a reunion year 


there are a lot of communications that find 
their way into the file because they look 
like useable material. Today was the day 
of reckoning, and we have filled an enor¬ 
mous wastebasket with reunion forms, 
duplicate clippings, address change cards, 
etc. However, out of the lot we have 
culled some items that will get us started. 
There were lots of notes from those who 
had been at Pigeon Cove and many 
Christmas cards, but most of these were 
personal and not for the class notes. One 
interesting Christmas card from Kay and 
Dave Shepard included a color photo of 
them in western finery on horseback dur¬ 
ing their vacation last summer. In the 
photo Kay shows up definitely taller than 
Dave, and I'm still trying to figure it out. 

. . . Another photographic Christmas 
card shows George Makaroff standing on 
what Ruth said was the Alps but George 
said: "George! As you can see I am still 
hiking mostly in the Adirondacks. Have 
been using my old M.I.T. belt buckle as a 
bait in the woods. The catch so far: one 
M.I.T. man (not a classmate) acting as a 
summer fire warden on trails. Best as al¬ 
ways, George M.” . . . Dave Harrison's 
Christmas seven-page booklet which al¬ 
ways featured the children now is 100% 
grandchildren. . . . The John I.ongyears 
always send out herbs with a recipe for 
their use—this year the herbs were for 
perfume only. . . . Among the reunion 
notes we find one from Al Entwistle to 
"Pink” Salmon. “I am in the midst of a 
heavy building program and unfortunate¬ 
ly for me I cannot attend the 40th. Will 
you kindly express my regrets to the boys 
and all the committee who have worked so 
hard. With best wishes for a grand re¬ 
union. Sincerely. AI.” . . . Another note 
is interesting because I cannot recall ever 
hearing from Ariel F. Horle since gradua¬ 
tion—the note: "Had definitely planned 
on attending, but other commitments in 
early summer have made this impossible. 
A. F. Horle.” . . . Here’s a note from 
“Pete” Kuggles. “Hello George, I hap¬ 
pened to be looking through the Novem¬ 
ber issue of the Review and noted you will 
send a list of those in attendance at the 
40th. I’d like a copy. My wife and I had 
thought we’d be present, but! We ended 
up going to the Scandinavian countries for 
about eight weeks returning by early June 
—in time to miss it. We did get into the 
special concert for the new prexy in Octo¬ 
ber. 1 did see ‘Pink Salmon’ from a dis¬ 
tance and many others I was able to 
reach. I get a kick out of the Review—it 
helps keep me posted 1917-1928 in spite 
of the fact I was originally 1924 but 
wound up 1926. Sincerely, H. C. ‘Pete’ 
Ruggles.” ... In the folder we came 
across a list of Special Gifts Chairmen 
who were awarded Certificates of Appre¬ 
ciation by the Alumni Fund Board for 
outstanding work in 1966. On the list of 
fifteen is William M. Davidson. A clean¬ 
ing out does wonders because I also 
turned up the list for 1965 and find the 
name of M. Bernard Morgan. Congratula¬ 
tions Bill and belated congratulations 
Bernie. . . . Among the regional chair¬ 
men appointed for 1967 is Herbert T. 
Creedon of New Canaan, Conn. ... A 
class Secretary receives copies of address 
changes from the Alumni Register. There 


is no comment other than the source and 
date of the information. If it involves a 
drastic change in address, your Secretary 
wonders and sometimes he writes to see 
what it's all about. Here are some address 
changes that I will let you wonder about 
with me: George W. Breck, P.O. Box 468, 
Manomet. Mass. 02345; Samuel W. 
Brooks, 26 Young Road, Falmouth, Mass. 
02540; Robert W. Conly, Scudder Lane, 
Barnstable. Mass. 02630; Melvin C. Dow, 
850 Victor Herbert Drive, Largo, Fla. 
33540; Philip M. Hulme, The Orme 
School, Quarters Circle, Bar Ranch, 
Moyer, Ariz.; Stuart W. John, 1829 Nur¬ 
sery Road, Clearwater, Fla. 33516; Kil¬ 
lian V. R. Lansingh. Condominio Gua¬ 
dalajara 1802, Guadalajara, Jalisco, Mex¬ 
ico; Alfred W. Lash, R.R. 1, Saanichton, 
British Columbia, Canada; Charles E. 
McCulloch, 27 Queens Gate Gardens, 
London SW7, England; W. Winsor Peter¬ 
son, Pine Woods Road, Pittsford, Vt. 
05763; Domingo J. Valdes, Apartado 7, 
Gomez Palacio Dgo, Mexico; and Allen L. 
Willis, 24 Cedar Lane, Briny Breezes 
Club, Delray Beach, Fla. 33444. This 
batch of address changes with the excep¬ 
tion of Charlie McCullock looks as though 
many classmates were retiring to places 
away from the business centers. Let us 
see how many will write in and confirm 
or deny it or just tell us about it. We 
haven’t talked about Pigeon Cove this 
trip, but we have been working down in 
the study away from the sea. It’s a dismal 
rainy day but snow has been the predic¬ 
tion. I should have had a fire glowing in 
the corner fireplace, but somehow I had 
not intended to spend all morning here. I 
have promised Heather that I would take 
her walking, so I’ll have to run out on you 
to keep my word with this young collie 
who still chews up anything she can find 
that is of any value. You can see that after 
this morning’s housecleaning the class 
folder is getting thin again, so how about 
sending a short note telling of your plans? 
We will be needing it. So until April, 
Cherrio.—George W. Smith, Pigeon 
Cove, Mass. 



40th CLASS REUNION 
June 9,10,11, and 12 


“When I read the 1927 class notes in the 
December issue of the Review, I was sur¬ 
prised to find that I had apparently been 
leading a double life for the past two 
years—working for Lockheed-California 
in Burbank while leading my family, 
friends and clients to believe that I was 
practicing law in Wilmington, Del. With 
all due respect to Lockheed and Califor¬ 
nia, I am still busily engaged practicing 
law in little Delaware.” So writes Arthur 
G. Connolly, and it was all my fault. Our 
class has two Connollys, two Connors and 
one Connell, but the fellow who works 
for Lockheed just isn’t even a member of 
our class. Our Art is the senior partner of 
Connolly, Bove & Lodge, has six chil¬ 
dren. The oldest is a partner in the above 
law firm; the youngest, Tom, is a high 
school freshman. Since Art—as he says— 
put the slide rule away in moth balls, his 
work has been mainly in patent, antitrust 
and unfair competition law. This has pro- 
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vided plenty of travel but he says, 
“Strangely enough, despite my frequent 
jaunts, I seldom run into any classmates. 
If the law of averages still holds I hope to 
have the pleasure of coming across more 
of them in future years. In any event I 
hope to attend the 40th reunion with all 
the other antiquated specimens of circa 
1927.” ... In sending a fine 40-Year 
Gift check to Bud Fisher, Erik Hofman 
adds a few lines about his retired life in 
the Island of Mallorca off the east coast 
of Spain. He too says that he hasn’t seen 
many of the 1927 group for a long time. 
“We are pretty well established here as a 
base from which we can travel easily. It is 
a delightful place. We overlook Palma, a 
busy city of 200,000, its harbor, its bay 
and airport, yet the front of our house is 
in a small and convenient village. Even 
now, in the dead of winter, it only goes to 
the middle thirties at night, while the days 
are sunny, c?lm and in the high sixties. 
Summer days get (sometimes) in the early 
nineties, but we always have an on-shore 
cooling breeze midday. After having lived 
in a great many countries, this place is 
hard to beat. If 1927 friends are coming 
this way, do have them let me know by 
letter or cable.” I know we all hope that 
we can be the one to do it. . . . The 
notes of 15 years ago record that George 
Houston had been appointed manager of 
manufacturing training in the General 
Electric Company’s personnel develop¬ 
ment department. Colonel Bill Berkeley 
was conducting economic mobilization 
courses for the Industrial College of the 
Armed Forces at Des Moines, Iowa. . . . 
Suggestion! Those of you who had plans 

PLAN AHEAD 

for your 

CLASS REUNION!! 

Mark these dates down 
on your calendar 
June 9 10 11 
AND 

Alumni Day June 12 

• Renew old friendships 

• Relax and enjoy a wonderful 
week-end 

• Then come back to the campus 
and witness the many changes, 
see, meet and talk with the fac¬ 
ulty and listen to the dynamic 
seminars on Alumni Day 

MAKE YOUR RESERVATIONS NOW 

. . . Full details are on the way 


to write to your class Secretary, write a 
check instead and send it to H. W. 
Fisher, Room 2815, 30 Rockefeller Plaza, 
New York, N.Y. 10020. The Class Gift 
needs YOUR help.—Joseph S. Harris. 
Secretary, Masons Island, Mystic, Conn. 
06355 

’28 

From the General Radio Company we re¬ 
cently received the official news release 
which informed us that our own class 
agent Charles E. Worthen, Director of 
Sales Promotion at General Radio Com¬ 
pany, has retired after a 38-year career 
with General Radio. A graduate of M.I.T., 
he joined General Radio in 1928 as a de¬ 
velopment engineer. For the past 30 years 
he has been editor of the General Radio 
Experimenter and has directed the firm's 
Publicity and Sales Promotion Depart¬ 
ments. ... A letter from Ray Wofford 
to Jim Donovan with carbons going to 
Homer Burnell and Bob Krummel states: 
“Many thanks for coming down from 
Cambridge to attend the ’28 class lunch¬ 
eon at the New York Chemists on De¬ 
cember 1. The plans you outlined for our 
40th Reunion in June 1968 sound great. 
It is unfortunate that more classmates 
could not attend and express their ideas 
and suggestions. Also, they missed an ex¬ 
cellent showing of slides of classmates at 
previous reunions by Ed Ure, Ted Pierce 
and Bob Krummel. As you know, 20 
were on hand for cocktails and lunch, in¬ 
cluding Jim Phinney, Executive Secre¬ 
tary, M.I.T. Alumni Center of New 
York. Typed letters (thanks to my secre¬ 
tary, Mildred Schmitt) were mailed to 86 
classmates residing in the New York 
area. Classmates attending were: Albert 
Dcmpcwolff, Jim Donovan, Bill Du Ver- 
net, Newton Foster, Lazare Gelin. Wally 
Heidtmann. Terry Hurlbut, Bob Krum¬ 
mel, Tom Larson. Frank McDermott, 
Frank McGuane. Bill Murphy, Bob Mur¬ 
phy. Bill Phillips, Ted Pierce, Claude 
Rice, Frank Sweeney, Ed Ure, and Ray 
Wofford. Also Morey Klegerman and 
Leon Gaucher wrote notes and Henry 
LaCroix. Bob Larson, Hal Porter and Ed 
Walton telephoned their regrets that pre¬ 
vious plans interferred and pevent them 
from attending. Our next class luncheon 
is scheduled for January 12 at the Chem¬ 
ists Club and we hope all can attend. 
Bob Krummel handled the arrangements 
for this luncheon as well as the two pre¬ 
vious ’28 luncheons held this fall, and his 
efforts are greatly appreciated.” ... A 
couple of memos from Jim tells us that 
Newton Foster, living in New Jersey and 
present at the New York luncheon, does a 
tremendous amount of work for M.I.T. 
He recently found time to visit Mexico, 
where he had luncheon with Walter Nock. 
And recently Florence Jope and the Don¬ 
ovans received books by Olive Foster, 
A History of the Hajji Baba Club, an or¬ 
ganization with dedicated interest in the 
fine arts, oriental rugs in particular. . . . 
A recent card from Des Shipley states, “I 
received your recent note and plan to help 
with our class reunion; but I have been so 
busy since I retired that I have no idea of 
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how I ever had time to work. This card is 
from Lake Constance. Nat and I are tour¬ 
ing Germany and environs in a new 
Volks, which is a very nice little car. Any¬ 
way, I’ll see you at our 40th.” 

We received a January 9 letter from 
Gordon Calderwood. ’27. “The enclosed 
clippings from Winnipeg papers came to 
me from a long time associate of Jack 
Russell at the University of Manitoba. 
Jack, Don Dunklee and I were fraternity 
associates back in the late 20’s. The 
clippings report an unusually active life. 
Friends will always remember Jack for 
his warm, unselfish manner.” Excerpts 
from the clippings follow: “On December 
28 at Deer Lodge Hospital John Alonzo 
Russell, husband of Shirley Beatrice Rus¬ 
sell, of 740 South Drive, Fort Garry, died 
at the age of 59 years. Funeral services 
were held under Christian Science aus¬ 
pices at the Gardiner Funeral Home, 178 
Kennedy Street, York. Dean Russell was 
born at Hinsdale, N.H., receiving his early 
education in Brattleboro, Vt. He received 
his Master’s Degree in Architecture from 
the Massachusetts Institute of Technology 
and held a diploma from the Fountain- 
bleau School of Fine Arts. He joined the 
University of Manitoba in 1928, and was 
professor and head of the School of 
Architecture until appointed dean of fac¬ 
ulty of architecture. Besides his wife, he 
is survived by one son, Barry, of Toronto, 
and one daughter, Nancy, at home; also 
his mother, Mrs. H. H. Russell of Brattle¬ 
boro, Vt.” And from the editorial page of 
the Winnepeg Free Press, we quote: “Of 
architecture, Longfellow wrote: ‘Ah, to 
build, to build! That is the noblest art of 
all the arts.’ The art of architecture in 
Canada was immeasurably enriched and 
enhanced over the past 38 years by the 
work and personality of Professor John A. 
Russell, Dean of the Faculty of Architec¬ 
ture at the University of Manitoba, who 
died on Wednesday. To list Dean Russell’s 
accomplishments and the honors that these 
brought to him would take many words. 
There was no phase of his profession in 
which his influence was not felt. His 
interests extended far beyond his home 
city of Winnipeg and far beyond his own 
profession, to embrace such artistic areas 
as the theatre and the ballet. Born and 
educated in the United States, he came to 
Winnipeg in 1928 and had made this city 
his home since. In his years here he made 
a distinguished and outstanding con¬ 
tribution not only to the profession of 
architecture but to his community and to 
the nation as a whole. His death at the 
age of 59 leaves his many friends and 
colleagues with a deep sense of loss which 
even the knowledge that he will long be 
rememberd both for himself and for his 
works cannot assuage.”—Herman S. 
Swartz, Construction Publishing Com¬ 
pany, Inc., 27 Muzzey St., Lexington, 
Mass. 02173 

’29 

It was a pleasure to meet with the group 
working on the Reunion Gift drive at 
the Faculty Club on January 5. Bill 
Bowie, Ken Brock, Frank Meade, Bill 
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Baumrucker, John Fahey, Paul Donahue, 
and Eric Bianchi were there and all are 
certainly bending every effort to accom¬ 
plish the objective of $625,000 for our 
1969 Reunion Gift. They are devoting 
much of their time in this campaign in 
contacting classmates throughout the 
country and, in fact, all over the world, 
and should be congratulated for their 
fine work. The next step should be an 
overwhelming response from all of the 
29'ers which I am sure would be much 
appreciated by the committee, in addi¬ 
tion to making the 1969 Reunion Gift to 
M.I.T. one which we can all be proud of 
as class members. . . . We were very sorry 
to learn that our past class president. Brig 
Allen, had suffered a stroke last August 
and has been pretty much incapacitated 
since that time. He says he is now able 
to walk, drives the car a little bit, and 
spends half a day at the office. Hope each 
day brings you new strength. Brig, and 
we look forward to seeing you at the 
40th. ... A Christmas card from Ross 
Pfalzgraff brought news of his recent 
activities. In a note he says, “Have been 
doing some very interesting and challeng¬ 
ing management consulting projects with 
some fine Indian Houses in New Delhi 
Calcutta. Enjoy working with the Asians 
but am saddened by the shape they are 
in with the exception of Taiwan and Ja¬ 
pan.” Ross’s home address is 423 River- 
view Road, Swarthmore, Pa. Thanks for 
the card, Ross. It was nice to hear from 
you. . . . The Alumni Register sent us a 
news clipping about Renato Fracassi who 
had joined the Development and Research 
Department of the American Telephone 
and Telegraph Company in 1930 where 
he engaged in systems engineering work. 
In 1934 he joined the Bell Telephone 
Laboratories where he participated in 
many of their development programs. At 
present he is in charge of a group con¬ 
cerned with wideband data systems. . . . 
Also, from the Alumni Register we have 
word of the death of Rear Admiral Nolan 

M. Kindell in October 1966. Admiral 
Kindell’s address was listed as Cedarville, 
Mich. . . . The information on the grad¬ 
uates of the class of 1929 which we ob¬ 
tained by questionnaire at the time of the 
35th reunion will soon all have been 
reported in these columns. We would in¬ 
vite ten brave souls to write in recom¬ 
mendations for their best suggestions for 
a “fresh view” of our class. Best regards. 
—John P. Rich, Secretary, P.O. Box 503, 
Nashua, N.H. 03060 

’30 

During the past month reports have come 
in from two of our three Fosters, Richard 
G. and Robert A. Dick is a food tech¬ 
nologist in the International Department 
of Campbell Soup Company in Camden, 

N. J., and lives in Haddon Heights. He 
was recently appointed to the Haddon 
Heights Board of Health. His son Donald 
graduated from Bucknell and daughter 
Susan from the nursing school of Uni¬ 
versity of Rochester. . . . Bob has his 
own consulting and construction business 
in Penacook, N.H. He is treasurer of 


Merrimack County, a Trustee and Chair¬ 
man of the Building Committee of Con¬ 
cord Hospital and a past president of the 
Rotary Club. . . . George Gassett's 
musical activities are currently so multi¬ 
farious that it is difficult to see how he 
finds time for his job as Senior Engineer 
at Stone & Webster Engineering Corpora¬ 
tion. He is a director of the Hingham 
Civic Orchestra in which he plays the 
clarinet and flute, 1st clarinet in the 
Rockland Concert Band, 1st flute in the 
Brockton Legion Band, alto saxophone in 
the Brockton Cosmopolitan Band, and a 
trustee and director of Local #138 of the 
American Federation of Musicians. The 
Gassett’s older daughter Gretchen gradu¬ 
ated from University of Massachusetts 
and is now an executive secretary with 
N. E. Life Insurance Company in Boston. 
Quinby Marcia attended Garland Junior 
College and is now a stewardess on the 
E.A.L. Boston-N.Y. shuttle. George re¬ 
ports that he sees Ed Kingsley occasion¬ 
ally and that Kitty and Frank Fahnestock 
spent a weekend at the Gassett’s last 
summer. . . . Charles Gale is advertis¬ 
ing manager-publications of the American 
Oil Company in Chicago. . . . Dave 
Giller is a self-employed structural engi¬ 
neer in Boston. The Giller’s daughter 
Evelyn attended the Boston Museum 
School of Art and has a B.A. from Tufts. 

. . . Harold Fine has his own consulting 
firm in Boston, H. D. Fine & Associates, 
Inc. The Fines have two sons: Stephen 
who received a B.S. from M.I.T. in ’63, 
and M.S. from Brandeis in ’65 and is 
studying for a doctorate at Northeastern, 
and Jeffrey who graduated from Amherst 
in '66 and is studying for a doctorate at 
Harvard. Harold is a past president of the 
Boston Stein Club. . . . Harry Fekas is 
doing electrical engineering research work 
at Langley Air Force Base and lives in 
Newport News. He served two years as 
deputy director of civil engineering at 
Albrook & Howard A.F.B. in the Canal 
Zone, and while stationed there traveled 
extensively through Central and South 
America. Harry and Athene have two 
married daughters, Joan and Mary, a son 
George and six grandchildren. George 
graduated from V.P.I., did graduate work 
at Iowa State and now works for Ortho 
Diagnostics. Harry is active in the local 
Community Concert Association, Penin¬ 
sula Arts Association and Virginia Pe¬ 
ninsula Engineers Club. He reports hav¬ 
ing recently seen Harry Poole who works 
for the Department of Defense in Wash¬ 
ington. . . . Changes of address: Wil¬ 
liam E. Cullinan, Jr., 1 Stonehill Dr., 
Stoneham, Mass. 02180; Lawrence N. 
Gonzalez, Avda. Generalisimo Franco, 
Madrid, Spain; Alfred M. Luery, 413 
Harbor View Lane, Harbor Bluffs, Largo, 
Fla. 33540; Morell Marean, The 
Mareans, 214 Washington St., Marble¬ 
head, Mass. 01945; Horace W. Myers, 
1439 Apona St., Honolulu, Hawaii 96819; 
Henry O. Pattison, Jr., 737P-Rt. 2,Tucson, 
Ariz. 85715; James M. Pickell, Jr., 167 
Broad Ave. So., Naples, Fla. 33940; W. 
Howard Reed, Jr., Town House 215, 
2500 Tapsfield Road, So. Bend, Ind. 
46614; George W. Schaible, 1052 China- 
berry Rd., Clearwater, Fla. 33515; Theo¬ 
dore E. Waddell, 14 Gail Drive, No. 


Haven, Conn. 06473—Gordon K. Lister, 
Secretary, 530 Fifth Avenue, New York, 
N.Y. 10036 

’31 

Best wishes to all of you for 1967. A 
thoughtful note from Charlotte and Ed 
Hubbard on their Christmas card re¬ 
ported, “Our youngest, Posie, was married 
at Thanksgiving time and returned to Los 
Angeles with her husband where she 
teaches French in Palos Verdes High 
School, and John (Ondreck) is at Douglas 
Aircraft representing Hamilton Standard 
Propeller. The other two have given us 
four grandchildren to date, and we thrive 
on it." I can just picture Ed and Charlotte 
crawling around the floor and having a 
grand time with those grandchildren. 

. . . Talked with Fred Elser by ham 
radio recently. He and Mardy had a 
pleasant trip to the Philippines, but were 
glad to get back to their home in Palm 
Springs, Calif. Mardy Elser is making 
quite a name for herself at bridge. . . . 
Harold M. Wilson, who has been with 
General Radio Company since 1945, has 
recently been named senior vice-presi¬ 
dent. . . . Elliot Whitaker, Director of 
Ohio State University’s School of Archi¬ 
tecture and Landscape Architecture, has 
received a citation in appreciation for 
“advancement of architecture education” 
from the Association of Collegiate Schools 

of Architecture.It is always a shock 

to hear of the death of any of our class¬ 
mates—especially those whom I knew 
well during our undergraduate days. This 
month word has been received that the 
following classmates have passed away: 
Robert S. Backus, Myron Burr (just before 
Christmas), John J. Kennedy, Walford 
Walden and Captain Paul C. Wirtz. . . . 
New addresses reported include William 
C. Lamb, Latin American Gulf Oil Com¬ 
pany, P.O. Box 910, Coral Gables, Fla. 
33134 and Donald E. Stearns, P.O. Box 
129, Dacca, East Pakistan.—Edwin S. 
Worden, Secretary, 35 Minute Man Hill, 
Westport, Conn. 06882 



CLASS REUNION 
June 9,10, and 11 


Three months to go before the 35th Re¬ 
union at the New Ocean House, Swamps- 
cott. Mass., on June 9, 10, 11, 1967. 
Please return the tear-off in the direct 
mailing to give us an indication of your 
interest. The hotel reservation forms you 
will receive should be returned to the 
hotel. Pass the word.—Elwood W. 
Schafer, Secretary, Reunion Chairman, 
Room 13-2145, M.I.T., Cambridge, Mass. 


’33 

Again we are off and running and well 
into the New Year as these notes are 
read by the faithful. Our story starts this 
time with an account of a visit I had 
November 27 with whom might well be 
our number one classmate, exclusive of 
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the President and Executive Vice-presi¬ 
dent. He is one Vice-president of our 
many Vice-presidents. I refer to Cal Mohr 
who, on the above date, my birthday and 
a Sunday, came 40 miles into Chicago to 
visit with me. We had a long visit before 
going across the street to the Hilton Hotel 
for dinner. Only incidentally. Professor 
Loring V. Tirrell, Department of Animal 
Science, University of New Hampshire, 
was with us. Quite naturally Cal and I 
did a bit of reminiscing, covering lots of 
years. Although I knew something about 
Cal and his work, I asked him to tell us 
a little about filters for the benefit of the 
Professor. The filter discussion, with 
questions and with related subjects, really 
turned out to be something extraordinary. 
Cal held both of us fascinated for an 
hour. We had an excellent dinner, after 
which Cal took off for North Aurora, Ill. 
After Cal left Professor Tirrell said, 
“What a brilliant, well-informed and 
charming fellow!” I told the good Pro¬ 
fessor that all M.I.T. men were that way, 
or had he not noticed? Cal had little new 
information, as he had already furnished 
a large part of the note material for 
February, but he would send in more for 
March. And he will, though as of De¬ 
cember 18th it is not yet here. It does 
us all good, once in awhile, to chat with 
a classmate. It helps to have another who 
knew us when, and who remembers. We 
talked over so many fellows as to cause us 
both to wonder how it was possible that 
we had so many mutual friends. And 
that is just about what is done at the 
reunions. We talk it over. Just as a for 
instance, is it not worth a few minutes of 
anyone’s time to discuss Lew Flanders in 
the “Rumble Seat” of a Ford Coupe, with 
a bass drum and a bull fiddle? Cal did not 
see that, but he heard about it, as some¬ 
one drew a cartoon about it and put it 
on the board near Mr. Hartwell’s Office 
in the Dorms. ... I have a short note on 
his Christmas card from Harry Summer, 
Chicago, with best season’s wishes from 
Cele and Harry and the boys to all of us. 

A note from Warren Pease, XIII, tells 
me that he is class of 32Vi; it appears that 
Warren had a long illness which pre¬ 
vented his taking his degree on time in 
1932, so that he had to return and got 
it in 1933 with us. That makes him class 
of 1933 according to the rules. Warren is 
in excellent health, and still holds down 
his job as assistant treasurer of the 
Groton Leatherboard Company. He al¬ 
lows that the treasurer has never been 
active. He has what might be expected 
as a hobby; boating and boat building. 
He rides the boating hobby during the 
summers at Annisquam, Mass., and builds 
sailing dinghies in his shop during the 
winters. He is also a grandfather and a 
new member of the club, with two married 
sons, both with children. One son lives in 
California and the other in Virginia, 
which keeps the Pease family busy travel¬ 
ing in order to get in the expected family 
visits. Warren used to be quite active in 
hospital work as well as other civic 
activities, but now leaves such things to 
the younger men, and admits that he 
seems lazier than formerly. Well, Warren, 
the famous Pease demise case is closed, 
though Ellis Littmann manages to squirm 


out from under by sending me a photostat 
of some Pease 72 years old from Detroit, 
a Hogan trophy winner, who reminds 
him of you. . . . Wonders seem never to 
cease. Now comes a letter and a brochure 
from Bell Haven Park and Charlie Bell, 
who has a mobile home park in Miami, 
Fla., with 30 acres, and 400 spaces, at 
NW 79th Street and 32nd Avenue. I now 
quote as I cannot improve on Charlie, 
Vice-president of the class of 1933: 
“Helen and I have a daughter Nancy, 
married and with two children, in San 
Francisco; a daughter Susan, married and 
with two children, in Galveston; a son 
David, a senior at Harvard who expects 
to enter Harvard Medical next year; and 
a daughter Emily, age 11, in grade school, 
a ball of fire I might add. I left Leesona 
Corporation in 1956, after 10 years as 
vice-president in charge of research and 
development, textile machinery, (a com¬ 
petitor of W&S); since then have been 
running the following businesses: Bell 
Haven Park, mentioned above, Bell Broth¬ 
ers Company, active in Real Estate in 
Dade and Broward Counties, Fla., mostly 
leasing, and Bell Factory Terminal, Inc., 
an industrial development in Garwood, 
N.J. We build and lease factory buildings, 
are located on the Central R.R. of N.J., 
and presently lease about 20 buildings to 
a variety of tenants. Lastly, engineering 
consulting. With local managers of the 
above three, I am devoting half time to 
research and development in New 
England consulting. This usually involves 
design of automatic machinery of my own 
concept. I am currently retained by 
Leesona Corporation. Independent con¬ 
sulting works out well as it gives me the 
flexibility necessary to handle other mat¬ 
ters as they come up. We keep busy and 
enjoy good health and life. Our best re¬ 
gards to you and Leona.” Thanks, Charlie. 
Your classmates and I appreciate the ef¬ 
fort it took and seems to take to tell a 
long story briefly and in an interesting 
manner. ... I have another Season’s 
Greeting from Green Turtle Cay, Walt 
Skees, in the form of a flyer on the 
“Abacos,” where Walt has his cottages. 
Thanks, Walt. . . . Charlie Fulkerson 
sends in a short and sweet note on the 
Fulkersons, hither and yon, though he 
says there is not much news. His three 
oldest children are in California near San 
Francisco. Chuck, Jr., is a freshman at 
Stanford, studying art, creative writing, 
etc.; Martha is teaching in the San Jose 
elementary schools; and Mary and hus¬ 
band get out of the Navy this month 
(December). “Elizabeth, Heidi, age 9, and 
I have just returned from Thanksgiving 
at Williamsburg, and expect to spend 
Christmas at home. The rest of the family 
is just too far away right now.” Charlie 
sees Ed Goodridge once in awhile, at 
Lake Candlewood (Goodridge summer 
home). He also sees Cy Hapgood. (NR), 
a classmate attorney who handles Char¬ 
lie’s patent work. Charlie also occasion¬ 
ally sees Dick Stewart, ’32, who lives in 
Waterbury, or near there. Charlie has 
dropped a lot of his civic activities, of 
which he used to have many. He still is 
on the Historic District Commission of 
Roxbury, Conn., and on the local School 
Board which, he says, is enough. 


We have address changes: Miner D. Al¬ 
len, XV; Geo. H. Bartlett, XV; Harold E. 
Conger, I; Jack F(rost) Andrews, XV; Ro¬ 
bert H. Dodd, (NR) X, Harold S. Farney, 

I, (I would sure like to hear from Alaska, 
friend); Stanley Gilbert. Ill; Professor 
Frank Gilmore, IV, Outerbridge Horsey, 
XV, (NR); Everett L. Hume, IV-A; Ferd 
Johnson, II; Roland L. Lee, Ellis C. 
Littmann, Vice-president and Estates Sec¬ 
retary, XV; John I. Lynch, II: Miss 
Madeline E. Lynch, I; Robert G. McKay, 
XV; Courtenay Marshall, I; Robert O. 
Nichols, VI; Stanley Ott, IV; Alfred G. 
Payne, VI; Dr. Quintin P. Peniston, 
X-A; Matthew Piskadlo, (NR), I; Edward 
S. Rowell, XVII; Lambert G. Snow, III; 
Ernest W. Spannhake, (NR), II; Horace 
W. Taul, I; Gordon C. Thompson, XVI; 
Harris A. Thompson, VI-A; Dr. Theodore 
B. Wiehe. XV. If any of the faithful wish 
to have any or all of these address 
changes, they have only to write Ye 
Scribe, but include some usuable informa¬ 
tion. . . . We are all saddened to hear 
of the passing of another classmate, 
Leland L. Lewis of Seattle, Ore. He came 
from Eugene, Ore., originally, and a very 
nice note from Mrs. Lewis in reply to one 
of mine tells me that he returned to 
Oregon right after graduation and had 
worked at Boeing on the Guided Missile 
program and more recently on the Minute 
Man setup. Married in 1940, the Lewises 
have two sons, one married, with children, 
and the other apparently not married who 
is also with Boeing. The elder of two 
daughters is a junior at Whitworth Col¬ 
lege, and the younger has just entered 
junior high school. I know that you all, 
especially those of you who were in 
Course IV-A, join me in offering Mrs. 
Lewis and her children our most sincere 
sympathy. . . . Beaumert Whitton sends 
in a very fine and informative letter. It 
seems that a friend in Charlotte told 
Beau that John Longley had retired from 
his job with the New York Telephone 
Company in Albany, where he has worked 
for many years. And he has packed a 
trailer and has gone trailer camping and 
travelling. He stopped in Charlotte last 
summer, but stayed only one day; while 
Beau was away. I visited at great length 
with John last September at the Alumni 
Officers’ Conference. He did mention that 
he had a trailer and that he had visited 
with Dick Fosset in California via trailer, 
but he did not mention making any such 
long and interesting trip, or that he had 
retired. It would be doing Beau an in¬ 
justice were I not to quote him from 
here on (from the letter). “All the Whit- 
tons had a delightful summer. We made 
a trip around the world. Originally we had 
planned to pick up my eldest daughter 
who had been teaching in Japan, but she 
wasn’t through visiting so did not come 
home until the Christmas Holidays. She 
has now returned to Beirut where she is 
again teaching. She is sort of working 
her way around the world. And, Daphne 
and I plan to come to the 35th Reunion.” 
Beau goes on to say that he talked with 
“Dot” Huston from the Washington Air¬ 
port. Dot is our own Bill Huston’s wife. 
Bill has the eldest son in college, with 
three or four more at home. There are 
four sons and one daughter. Bill is still 
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with N. A. S. A. and in one of the very 
top jobs, I know, and is living as of now 
in Bowie, Md. . . . When you read this 
set of facts and fancies, I will have re¬ 
turned from a rather long round trip to 
Europe. About 100 of you will have re¬ 
ceived post cards from either Scotland, 
England, France or Spain. Perhaps even 
San Juan, Puerto Rico. Very early in 
February I expect to attend the Great 
Perth (Scotland) Cattle Show and Sale. 
This is an outstanding show, and many 
American breeders attend and purchase 
cattle at the sale. We at Fort Rock Farm 
have a herd bull, a son of a Scottish 
supreme champion. The champion him¬ 
self would, and did, cost far more than 
we have to invest. After six days in Scot¬ 
land I will be in London for a few days, 
will fly to Paris and will take off the same 
evening for Madrid, but will find time be¬ 
tween planes at Orly, to get in a 3-4 hour 
sightseeing trip to and around the city of 
Paris. I have been in Paris many times, 
but still enjoy those bus rides. In passing 
I might mention that I have always taken 
bus rides around all cities to which 1 
made visits. I can recommend this pro¬ 
cedure. I will get to Madrid the same 
day on which I left London, and it is not 
strange as the distances are short in 
Europe. After a few more days of sight¬ 
seeing around and in Madrid, I take off 
for San Juan, Puerto Rico, and just might 
see Bill Pleasants and Bill Reed, or either, 
from San Juan, then to Miami. The 
Scottish visit is business and pleasure, 
and the remainder is all pleasure, that is, 
all that I can make it as I have to do it 
alone. Leona is not too fond of flying, 
and looks with disfavor on these trans¬ 
atlantic flights. I know that I will be for¬ 
given, partially, for writing a little about 
myself, which is not habitual. The reason 
is that material is short now and will 
probably be more bountiful later. I ex¬ 
pect, incidentally, 100 odd replies to my 
postcards from abroad. . . . With an un¬ 
usual short set of notes for March, I am 
holding out possibly a page for use in the 
April Notes, which might also be short, 
as my Scottish trip starts February 2, and 
no great excess of material is evident at 
this moment. So, that’s it until next issue. 
—Warren J. Henderson. Secretary, Fort 
Rock Farm, Exeter, N.H. 

’34 

Your new assistant for the Middle Atlantic 
area is anxious to meet and hear from 
members in this area. It does not matter 
to him how you define it. We have a fine 
alumni club here in Washington D.C., 
and it is a shame that I do not see people 
from our class at the meetings. He will 
soon be sending out letters pleading for 
notes, news, etc. Don’t keep him in sus¬ 
pense. ... A letter from Walter Wise 
tells about his home life and recreation 
when he is not busy running as president 
the Henry G. Thompson Company, a 
maker of hack saw and band saw blades. 
His letter should be quoted verbatim in 
parts. “We recently moved from Orange, 
Conn., to our new home on Long Island 
Sound in Milford. We are delighted with 


our new location because we have par¬ 
ticipated in competitive sailing for five or 
six years, and races from the Milford 
Yacht Club start almost in front of our 
property. It is unfortunate that the sailing 
program at Tech was started after our 
class graduated because I had to learn 
with a tiller in one hand and a book in 
the other. This technique led to some 
embarrassing mishaps, one of which has 
made us immortal—we sank the Com¬ 
mittee Boat! Our sailing has been done 
in a ‘Thistle’ . . . Our competition in¬ 
cludes Dennie Posey, who was an out¬ 
standing sailor at M.I.T." Wally goes on 
to tell us that there are three well-grown 
children; a daughter who received a 
Master’s Degree at Yale and teaches art 
in one of the area high schools; a second 
daughter who is studying in Southern 
France at Aix-en-Provence; and a son 
who turned out to be a swimmer rather 
than a gymnast and is a freshman at 
Rollins College in Winter Park, Fla. The 
family has been rather Yale oriented, and 
Wally is Chairman of a Chamber of Com¬ 
merce committee entitled, “the Yale In¬ 
dustry Committee that is working to 
develop closer educational ties between 
Industry and the University. Recently 
they presented a Seminar which included 
Ned Bowman formerly of the Institute 
Staff, but now Controller at Yale.” . . . 
John Borger writes that he is swamped 
with SST evaluation and a B-747 (Boeing 
order) project. The New York Times of 
December 1 on pages one and 29 has 
some interesting material on the SST 
which your Assistant Secretary believes 
was from John. ... In luly I had a 
short visit from Arthur Manson who is 
at present working on the development of 
a very unique metal finishing process. 

. . . We spent a day with John Best of 
the class of 1935 whom many of you 
probably know. ... A colleague of 
mine at the office recently informed me 
that William S. Matthews is now retired 
from the Air Force and living and work¬ 
ing in San Antonio, the former is con¬ 
firmed by the local phone book. . . . 
Carl Wilson reports that his oldest daugh¬ 
ter Susan was married on December 17 
to Martin Reich. They both attended 
Temple University. The wedding date 
bounced back and forth between the 17th 
and 24th while everyone anxiously await¬ 
ed the Army’s decision as to when and 
where the husband-to-be would get his 
leave. With just a few months notice 
Muriel managed to get together a pretty 
fair wedding in spite of the uncertainties. 
Susan will continue working at Ski 
Magazine as associate art director 
while the husband (Happy) will commute 
to Fort Monmouth where his Army as¬ 
signment will be as a programmer with 
the Signal Corps. They are now looking 
forward to the day when he makes P.F.C. 
. . . Yau T. Chiu in a letter to Jim Eder 
tells us, “We have two sons left in Hong 
Kong. My third son, Tin-Ho, at last suc¬ 
ceeded in getting into Lehigh University 
to get his master’s degree in chemistry. 
Our fourth son, Tai-Wo, got into Miami 
University also for his master's in chemis¬ 
try. Our fifth and sixth sons should have 
little trouble gaining admission to a 
U.S.A. university as they are pretty good 


students.” Jim Eder goes on to say that 
since the first two children got into good 
American colleges, one becoming a phy¬ 
sician practicing in this country, this 
family rates pretty high on the success- 
in-college list. . . . The magazine Metals 
Review carries a story about Frank 
Milliken. He was chosen for an ASM 
Distinguished Life Membership. This 
honor is “reserved for leaders who have 
devoted time, knowledge and abilities to 
the advancement of the metal industry." 
The article continues, "Mr. Milliken has 
been president and chief executive officer 
of Kennecott Copper Corporation since 
1961. In 1951, the year before he joined 
the corporation as vice-president in 
charge of mining operation, Mr. Milli- 
ken’s contributions to the minerals indus¬ 
try earned him AIMF.’s Robert H. Rich¬ 
ards Award. Last year he received the 
United States Treasury Department's 
Distinguished Service Award.”— George 
G. Bull, Assistant Secretary-Middle At¬ 
lantic, 4961 Allan Rd., Washington, D.C. 
20016; James T. Eder, 1 Lockwood Rd„ 
Riverside, Conn.; Norman B. Krim, 15, 
Fox Lane, Newton Center, Mass. 02159; 
W. Olmstead Wright, 1003 Howard St., 
Wheaton, Ill.; Kendrick H. Lippitt, 8735 
Delgany Ave., Apt. 211, Playa DelRey, 
Calif. 90291 


’35 

Ham Dow’s belief that these notes are 
read by more than the few classmates 
whose names regularly appear has not 
been shattered. . . . Joe Lancor wrote 
from Pasadena, Calif.: “Your probe into 
anonymity has borne fruit. That was an 
interesting ‘gimmick’ of yours to provoke 
some kind of response from people who 
are normally uncommunicative. In Sep¬ 
tember I enjoyed the wonderful experience 
of attending the 1966 Alumni Seminar 
on the 'Biological Bases of Learning.’ 
The growth of the Institute and the in¬ 
tellectual level of their current under¬ 
takings was certainly exciting and gave 
one a feeling of great pride to be asso¬ 
ciated. As a matter of fact, during the 
past few years my work does get me back 
to the Institute two or three times a year. 
I just recently learned that 1 have spent 
15 years in my current location and en¬ 
deavors. Time does move on. In the span 
of 30 odd years since leaving the Institute, 
I have struggled successively with aircraft 
instruments, radar fire control, ground to 
air missiles and scientific instruments. 
Over these years a great deal of airline 
time has been logged. Last year, having 
become disenchanted with the available 
entertainment in flight, I decided to take 
a flyer in that field. You will see the re¬ 
sults this spring on American Airlines’ 
flight of 707’s. To you, may I say, that 
I have long admired men who will under¬ 
take the duties of class Secretary so that 
his classmates, even the silent ones, may 
have the occasional pleasure of reading an 
old familiar name.” Joe is with Bell & 
Howell, Vice-president, Special Product 
Development. . . . Cason Rucker wrote 
from White Plains, N.Y.: “As one of the 
fallen, I cannot agree with the remarks of 
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photo: d. Michaels fkom Scientific American 

George S. Schairer, ’35, vice-president, 
research and development, for the Boe¬ 
ing Company (“Why should he care 
about Frozen Tombs of The Scythians?”) 
is the second M.I.T. alumnus to be fea¬ 
tured in Scientific American's "new indus¬ 
trial management” advertising series in 
the New York Times. The first was 
Harold W. Fisher, '27, whose Scientific 
American picture was in Technology 
Review for January; and a third ad has 
featured Albert G. Hill, M.I.T. professor 
of physics. The series—in which M.I.T. 
is batting three out of eight—“dramatizes 
the ascendency in management of men 
with an engineering or scientific educa¬ 
tion,” according to Stephen M. Fischer, 
assistant to the publisher of Scientific 
American. 


other ‘fallen brothers.’ My name is neither 
Stockmayer, Colby, Mowatt or Bemis, 
but I am one of the 50% who enjoy 
reading of them. Without their fertile ef¬ 
forts the anti-barren seeds would never 
have been planted—and what for a 
column? Some years ago, as editor for an 
in-house newspaper, I learned that par¬ 
ticipation is pretty important, so I’ll try 
to do my part. Our rambunctious friend 
Lewis D. Gilbert would say enough of the 
accolades for S.C.M.B. et al—let’s get on 
with the meeting. My marketing and 
consulting life is continuing one step after 
another. The lighthouse seems to be grow¬ 
ing taller day after day, with more steps 
to be climbed. It’s fascinating, each one 
seems to fall naturally into place after 
the previous step. Am about to undertake 
a new specific assignment and am most 
enthusiastic about the potentialities. 
Along the way, Kay and I have raised 
what we consider three fine kids, now 23, 
21, 19. Have a bushel of notes for ‘that 
novel,’ ‘those articles,’ and ‘the comic 
strip.’ Will write again but had to rise to 
your defense.” Well, if two or three of 
you hidden (or hiding?) 50% of the class 
will write each month, we’ll have this 
column full of goodies and we’ll promise 
to discontinue harassing tactics. But if you 
don’t—wow! From here and there: John 


T. Howard, who is a professor at The In¬ 
stitute in the Department of City and 
Regional Planning, is a member of the 
blue-ribbon advisory panel which will 
help San Francisco select a new city 
planning chief. . . . Chet Bond's daugh¬ 
ter Ellen, who will graduate from Lasell 
College this June, is engaged to Joseph 
Anthony Kane son of Joseph Kane, ’32. 
. . . Howard Beck recently purchased a 
beautiful old farm near .Manchester, Vt., 
and spends most weekends there, with 
particular emphasis on skiing. . . . Gerry 
Golden who is now the proud holder of 
the class cup for the “Father of the 
Youngest Child” (the only athletic trophy 
he has ever won he claims), is so de¬ 
lighted and encouraged by it that he now 
challenges all classmates to a two-mile 
foot race, for which he will provide a 
trophy to the winner. For particulars write 
to Gerry at 3 Hammondswood Rd., 
Chestnut Hill. Mass. 02167. When writing 
to Gerry make your letter class notes 
“newsy”; he’ll turn such letters over to 
your class Secretary, who advises that no 
one should enter this running contest who 
is not in tip-top shape and who has not 
run this distance recently in less than 13 
minutes. 1967 Class Golf Tourney news: 
will the following please write to Allan 
Mowatt, telling him their new addresses 
so that they may be properly entered: 
Henry Ogorzaly, Paul Gilmont, Ned 
Collins. Bud Pflanz and Don Wood. In 
doing so, why not write letters that will 
be interesting reading, also, in these class 
notes.—Irving S. Banquer, Co-secretary, 
20 Gordon Rd., Waban, Mass. 02168 

’36 

The holiday season brought greetings 
from Gerry McMahon and his family in 
Lake Charles, La., and from Ruth and 
Hank I.ippitt, ostensibly from Los An¬ 
geles but also from the summit of Mt. 
Whitney, the bottom of the Grand Canyon 
and from Lausanne, Switzerland, to men¬ 
tion only a part. Those Lippitts really 
get around. . . . During the Christmas 
holidays George and I attended a farewell 
party for Bernard Vonnegut who is for¬ 
saking Arthur D. Little’s unhallowed halls 
for those hallowed ones of the State Uni¬ 
versity of New York at Albany where he 
will be associated with the Atmospheric 
Sciences Research Center and doing some 
teaching. ... As nearly as I can as¬ 
certain this leaves Dick Robinson and 
Ben Fogler carrying the ’36 banner at 
Acorn Park with my George a class 
member by marriage. . . . Address 
changes include that of Bill Abbott to 134 
Wenonah Road, Longmeadow, Mass. 
01106; Everett Cargen to 9408 Sage 
Avenue, Riverside, Calif. 92503; and 
Mrs. Llewellyn R. Perkins to 407 East 
Kingsley, Apt. 5, Ann Arbor, Mich. 
48104. In January I reported a new ad¬ 
dress in New Jersey for Fred Prahl but 
my letter to h m there was returned to 
sender labelled “addressee unknown.” 
The Alumni Office is checking on it.— 
Alice H. Kimball, Secretary, 20 Everett 
Avenue, Winchester, Mass. 01890 



Al Busch, who is president of Keuffel & 
Esser Company, made the keynote address 
to the delegates attending the 1966 Visual 
Communications Congress. He proposed 
a public-private U.S. technical informa¬ 
tion storage and retrieval network pat¬ 
terned after the Federal Reserve System 
to avoid wasting an estimated $2 billion 
annually on research and development 
work connected with incomplete technical 
information. K&E, which celebrates its 
100th anniversary in 1967, is the world’s 
foremost supplier of working tools for the 
engineer, draftsman and architect, as well 
as the engineering educator and student. 
. . . Professor Leo Moore spoke at the 
New England Shoe and Leather Associ- 
at'on Industrial Management Session on 
“NESLA’S Management Research Pro¬ 
gram.” His talk was received by acclaim 
by the shoemen present. . . . Walt 
Sherry, who is a partner in the consult¬ 
ing engineering firm of Sherry and 
Lysiak is an instructor in the examination 
review classes for the Professional Engi¬ 
neer Review Course sponsored by the 
New York State Society of Professional 
Engineers. He has been teaching these 
classes for 15 years. . . . Remember the 
dates—June 9 through June 12. Place— 
Oyster Harbors Club. What’s happening 
—Our 30th Reunion!—Robert H. Thor- 
son. Secretary, 506 Riverside Ave., Med¬ 
ford, Mass. 02155; Professor Curtiss 
Powell, Assistant Secretary, Rm 5-325, 
M.I.T., Cambridge, Mass. 02142; Jerome 
Salny, Assistant Secretary, Egbert Hill, 
Morristown, N.J. 

’38 

Promotions are the tenor of spring, and 
while those we report here did indeed 
take place some time ago, any story 
worth telling is a pleasure the first time 
you hear it—and it doesn’t do too badly 
the second and fifth time around! Arnie 
Kaulakis in a long career with Esso has 
been appointed assistant to the refining 
coordinator of Standard Oil Company 
(N.J.). Since 1961 he has been a vice- 
president and director of Esso Engineer¬ 
ing, first engineering vice-president and 
then vice-president responsible for cor¬ 
porate services. In his round of experi¬ 
ences, Arnie was manager of employee 
relations for two years, and has published 
a number of management-oriented 
papers. Continuing in the petroleum busi¬ 
ness, Dave Reid, who took his S.M. with 
us in Course X, joined Socony Mobil in 
1961 and has now been named senior 
engineer in Socony Mobil Oil Com¬ 
pany’s engineering department. . . . Bob 
Campbell, as Confidential Vice-president 
of the class of 1938 and therefore of a 
taciturn sort, is appointed to a newly- 
created post in The MITRE Corporation 
—and we hear about it from the Review 
clippings! Director of program planning 
in the Office of the vice-president for 
technical operations is the title and job 
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created for Bob, after 17 years with the 
Burroughs Corporation. Asked to aid in 
identifying goals and objectives, "He has 
been charged with producing and main¬ 
taining a MITRE program plan covering 
at least five years of future operation.” 
At Burroughs Bob was director of techni¬ 
cal planning, and previously director of 
research, with a personal specialization 
in research and development on com¬ 
puters and data processing systems. . . . 
Arch Copeland has been appointed man¬ 
ager, Detroit Division Sales Office, of 
Revere Copper and Brass Inc. Long es¬ 
tablished in Detroit, Arch became tech¬ 
nical advisor in 1951 and continued in 
that position until this appointment as 
manager. . . . Personal mail this month 
is unusually rewarding, with the follow¬ 
ing tidbits: Dick Vincens reports, “I have 
been with Sunbeam Corporation in Chi¬ 
cago for the last two years, directing 
operations of its manufacturing plants in 
the U.S. Also elected president of its 
Forest Industries subsidiary. Last year I 
had the honor of being president of the 
American Production and Inventory Con¬ 
trol Society.” I can testify Dick has been 
moving around enough so there is a 50% 
chance any mail you send to him will be 
returned “unknown at this address”! . . . 
Al Wagner adds another page to a colorful 
aviation career with the note, “Have been 
employed by the Boeing Company since 
July 1965.” Previously Al got the bug 
when he started with Lockheed in 1951, 
and since then has worked with Douglas, 
North American, and Lockheed-Cali- 
fornia. “At Boeing,” Al reports, “I am a 
‘service Engineer A’ with the Commercial 
Publications Department, enjoying very 
much the company, the work, and the 
living in this section of the country". . . . 
Gordon Butler, who received his Sc.D. 
with us in ’38, provides the following: 
“I have purchased Metallurgical Service 
Laboratories in Santa Fe Springs, Calif. 
We perform chemical analyses, physical 
tests, metallographic services, experimen¬ 
tal stress-strain analyses, and provide 
metallurgical consulting services. . . . 
Bob Solomon (with an M.D. from Johns 
Hopkins) has been working at the City 
of Hope Medical Center in Southern 
California. “For the past six years I have 
been studying arteriosclerosis as a Re¬ 
search Pathologist—a subject important 
at our age! Excitedly we have had some 
success in reversing the experimental dis¬ 
ease in animals!” . . . “Hope to get 
back for next class reunion,” says Jack 
Crichton, in the timely remark of the 
month! Have you planned your sabbati¬ 
cal, the graduations of your children, and 
your wife’s second (or tenth) honeymoon 
so that you can be in Cambridge June 
7-10, 1968? How about writing two 
others to encourage them to join you? 
Jack’s memo says, “Getting back into 
normal business operations after having 
been the Republican candidate for Gover¬ 
nor of Texas in the ’64 debacle. I have 
an oil and gas consulting firm, Crichton 
and Company, specializing in petroleum 
finance, foreign oil situations, and natural 
gas.” See you in ’68, Jack, and all the 
rest of you-all!—Frederick J. Kolb, Jr., 
211 Oakridge Drive, Rochester, N.Y. 
14617 


’39 

An unusual and thoughtful Christmas 
card from Betsy and Bob Withington 
(Holden W.), XVI, of Seattle featured 
photos of their four skiing children in 
racing helmets and goggles: Vincent, Tori, 
Martin, and Holden. Seven verses re¬ 
counted the family’s winter recreation, 
concluding with the following: "We won’t 
wish you a year of no blizzards. For we 
know you enjoy a good fight, But may 
your gloves be warm, your equipment 
strong, and soft snow your frequent de¬ 
light.” Bob’s card didn’t include his pres¬ 
ent position, but my last record, from the 
'61 Alumni Register, indicates that he is 
director of engineering. Aero-Space Divi¬ 
sion, of Boeing. . . . Frederick B. Grant. 
XV, wrote at Christmas also. He and 
Ginny took a golf tour through the Caro- 
linas in October, and visited Robert J. 
Saunders, also XV. Bob and Sibyl live in 
Southern Pines, N.C., where Bob is presi¬ 
dent of Morgan Carpet Mills. He built the 
mill and got it into production in 1965, 
and is now traveling extensively to expand 
his distribution. ... A card from Nich¬ 
olas E. Carr, Jr.. X, gave his current home 
address as 320 MacArthur Drive, Orwigs- 
burg, Pa. 17861. Again from the Register, 
Nick’s position is general manager of 
Avisun Corporation, Marcus Hook, Pa. 

. . . The welcomed annual letter from 
Frederick A. F. Cooke. XV. gave further 
details of his recent move to Belgium 
(December ’66 Notes) as general manager 
of Frederic R. Harris (Belgium) S.A., 
Consulting Engineers. I’ll send a copy of 
Fred and Eugenia’s full-page letter to any 
classmate who wishes news of them plus 
the family: Kathleen, Lucy, Gina, Laurie, 
and Freddy. Or write to the Cookes at 
Casa Erica, 41 Avenue de la Corniche, La 
Hulpe, Belgium. Fred postscripted the 
family Christmas letter: “Taking over 
Harris’ Belgian operations and learning 
the fine points of conducting an engineer¬ 
ing practice in this international commu¬ 
nity has been an added challenge. I’m 
fully absorbed with my new job. We are 
involved with a number of most interest¬ 
ing engineering projects including an ur¬ 
ban expressway and semi-metro in Ant¬ 
werp, highways in Southern Belgium, and 
a variety of industrial developments. Then 
there are many prospective assignments 
involving a broad range of facilities from 
ports to family housing.” ... A clipping 
from IEEE Transactions Education, Sep¬ 
tember 1966, described Dr. Lloyd P. 
Hunter’s, VIII, present and recent assign¬ 
ments. Formerly with IBM at Poughkeep¬ 
sie, as director of component engineering, 
active in solid state electronics research 
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and development involving semiconduc¬ 
tors, magnetics, and cryogenics, Lloyd 
spent the 1962 academic year at Stanford 
University as visiting professor of electri¬ 
cal engineering. In 1963 he became pro¬ 
fessor of electrical engineering at the 
University of Rochester, in Rochester, 
N.Y. He is a Fellow of the American 
Physical Society and a member of at least 
six honorary and technical societies, and 
as well, finds time for writing and editing. 

Two death notices are to be reported 
this month. Mrs. Frances M. Girardi 
wrote that her husband, Alexander Robert 
Girardi, XV, suffered a severe heart at¬ 
tack and died on Saturday, November 19, 
1966. No other details. In the ’61 Register 
he was listed as being with Johns Man- 
ville. in the New York City headquarters. 

. . . This belated item is that Dr. Thomas 
H. McConica, 3rd. X, passed on Septem¬ 
ber 25, 1960. His address at the time was 
the American Ski Company, Clare, Mich. 
—Oswald Stewart, Secretary, 3395 Green 
Meadow Circle, Bethlehem, Pa. 18017 

’40 

Louis Michelson. long time with General 
Electric, is now president of Spacerays, 
Inc., Burlington, Mass. On the occasion of 
his change in position, he sent your Sec¬ 
retary the following note: “It seems to me 
I owe you a letter for a long time to bring 
you up to date on my activities. For the 
past 11 years I have been with the Gen¬ 
eral Electric Company. The first five years 
were spent in Cincinnati as manager of 
rocket engines and the last six years in 
Philadelphia as manager of space environ¬ 
ment simulation, then manager of NIM¬ 
BUS Weather Satellite Project, then man¬ 
ager of all NASA programs, and last as 
manager of marketing and advanced re¬ 
quirements in the Missile and Space Divi¬ 
sion. In July of 1966 I resigned from 
General Electric to accept the position as 
president of Spacerays. Spacerays is a 
company devoted to the development and 
manufacture of lasers—ruby and gas. 
We've just moved into a new building in 
Northwest Industrial Park in Burlington 
and I am reestablishing my acquaintance¬ 
ship with some of my fellow alumni at 
M.I.T. Floss and I are renting a house in 
Lexington for the time being. Our daugh¬ 
ter, Barbara, is 23 and works for an adver¬ 
tising agency in New York City.” . . . 
Leonard Weaver is now development 
manager for the Building Materials Divi¬ 
sion of Bird & Son, Inc., in East Walpole, 
Mass. He has been with Bird & Son since 
June 1941, and also is the founder and 
director of the Neponset Choral Society. 
. . . That’s the news in brief for this 
month; your letters are welcomed!— 
Alvin Guttag, Secretary, Cushman, Darby 
& Cushman, American Security Building, 
Washington, D.C. 20005 


’41 

J. Cranston Gray has become associated 
with Canton Textile Mills of Canton, Ga., 
as vice-president of operations. In this ca- 
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pacity he will be in charge of manufactur¬ 
ing, research and engineering. He as¬ 
sumed this position on January 1, 1967. 
Since June of 1965 he has been in charge 
of several plants of the Bibb Manufactur¬ 
ing Company in Porterdale, Ga. Prior to 
his association with Bibb he was vice- 
president of manufacturing for Berkshire- 
Hathaway, Inc., in New Bedford, Mass., 
followed by a brief period of practice as a 
consultant. . . . John E. Bone has left 
the First Atomic Ship Transport Inc. to 
return to the parent company, American 
Export Isbrandtsen Lines, as manager of 
new construction, planning and plans ap¬ 
proval. He had since 1963 guided the 
nuclear ship “Savannah Project” while 
with Atomic Ship Transport, Inc. which 
operates the Savannah for American Ex¬ 
port Isbrandtsen Lines. John joined Is¬ 
brandtsen in 1947 after two years with 
the Bethlehem Steel Company’s Fore 
River Shipyard at Quincy, Mass., and 
three years in the U.S. Marine Corps. . . . 
Herbert E. Hirschland, group vice-presi¬ 
dent in charge of research and develop¬ 
ment for M & T Chemicals, Inc. of New 
York City, is now also administering 
M & T’s marketing division operations. 
He is also a director and member of the 
executive advisory committee of M & T, 
a wholly owned subsidiary of American 
Can Company. M & T is a supplier of or¬ 
ganic and inorganic chemicals, metal fin¬ 
ishing processes and special chemicals for 
the ceramics industry. . . . The M.I.T. 
Club of Mexico City wishes to inform you 
that the 19th Annual M.I.T. Fiesta in 
Mexico will take place in Mexico City 
March 9-11, 1967, with many delightful 

PLAN AHEAD 
for your 

CLASS REUNION!! 

Mark these dates down 
on your calendar 
June 9 10 11 
AND 

Alumni Day June 12 

• Renew old friendships 

• Relax and enjoy a wonderful 
week-end 

• Then come back to the campus 
and witness the many changes, 
see, meet and talk with the fac¬ 
ulty and listen to the dynamic 
seminars on Alumni Day 

MAKE YOUR RESERVATIONS NOW 

. . . Full details are on the way 
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activities planned. For reservations write 
or call: Armando Santacruz B., M.I.T. 
Club of Mexico City, Reforma 116-804, 
Mexico 6, D.F. . . . Please note that we 
would like to see more articles from you 
fellows concerning your activities. Mail 
them to any of the following for inclusion 
in this column.—Walter J. Kreske, Secre¬ 
tary, 53 State Street, Boston, Mass.; Ever¬ 
ett R. Ackerson, Assistant Secretary, 16 
Vernon Street, South Braintree, Mass.; 
Michael Driscoll, Assistant Secretary, City 
Hall, Nantucket, Mass. 


*> A C% 25th CLASS REUNION 
June 9,10,11, and 12 

Lou Rosenblum who has been working 
extremely hard on the reunion sent me 
the following plea which I am repeating 
in its entirety: “During the past eight 
months we have circulated three complete 
mailings to our class. In due course we 
have learned to our chagrin that a signi¬ 
ficant number of addresses were not cur¬ 
rent and were so old that mail was not 
forwarded by the post offices. Through as¬ 
siduous follow-ups we have tracked down 
all of you who are reading this column 
and many others in addition. There are 
however 18 men and women of the class 
of 1942 who have disappeared. If any of 
the readers of this column know the 
whereabouts of the following, please in¬ 
vite them to our reunion in Cambridge on 
the Institute campus from Friday, June 9, 
to Monday, June 12, 1967. If you can 
write us with one or more current ad¬ 
dresses, so much the better. The traceless 
ones are as follows: Colonel Ralph L. 
Clary, Mr. Robert R. Close, Dr. Belmont 
G. Farley, Mrs. Lisa M. Finney, Mr. 
John F. Gallagher. Mr. William E. Hense. 
Jr., Mr. Gordon H. Hill, Lt. William J. 
Kotsch. Major William L. Molo. Major 
Roger H. Olson. Mr. Warren H. Powers. 
Mrs. Orland B. Reynolds, Mr. T. W. 
Gilmer Richardson. Mr. Charles B. Smith, 
Dr. Marvin N. Stein, Dr. Edward P. Todd, 
Mr. James C. Turnbull. Mr. C. F. B. 
Wilding-White.” ... It is my unhappy 
duty to report that Henry E. McLaughlin 
died more than a year and a half ago. I 
received this information from the Alumni 
Records Office, but I have no details. If 
anyone has any information, I will be glad 
to print it here.—John W. Sheetz, Secre¬ 
tary, 45 Rutledge Rd., Belmont, Mass. 
02178 

’43 

John Peterson has been elected an execu¬ 
tive vice-president of Drew Chemical 
Corporation. His responsibilities encom¬ 
pass the refinery operations of the Drew 
Foods divisions and the sale of such vege¬ 
table oil based products as margarines, 
shortenings and specialty fats to the bak¬ 
ery, candy and confectionery and allied 
food fields. John joined Drew in 1960. 
In 1964 he became president of the firm’s 
St. Louis refinery, Drew Foods Corpora¬ 
tion. He continues to serve in this capa¬ 
city in addition to his duties as cor¬ 
porate executive vice-president. . . . Bailey 


Nieder has been appointed marketing di¬ 
rector for the Carling Brewing Company’s 
Cleveland-based Central Division. For¬ 
merly Carling corporate director of plan¬ 
ning, he became associated with the brew¬ 
ing industry in 1948 when he joined 
Heidelberg Brewing Company at its Ta¬ 
coma plant. He was plant manager when 
Carling acquired the plant in 1959 and 
remained as assistant to the vice-president 
and general manager. In 1962 he joined 
the staff of Canadian Breweries Limited, 
parent company of Carling with head¬ 
quarters in Toronto, Canada. He was ap¬ 
pointed executive assistant to the presi¬ 
dent of Canadian Breweries in 1964 and 
was transferred to Cleveland in 1965. He 
served briefly as marketing coordinator 
for the eight-state Central Division prior 
to being appointed director of planning. 
He holds a certificate in brewing science 
from the United States Brewers Academy 
in Mt. Vernon, N.Y., and is a member of 
the Association of Professional Engineers 
and the Master Brewers Association of 
America. Many of us remember Bailey’s 
generous gift of Carling’s Black Label 
beer at our 20th Reunion. . . . Fred A. 
Mudgett was elected a vice-president of 
Hertz Corporation and general manager 
of Hertz International, Ltd. He joined 
the car and truck rental concern in 1946 
and in 1962 was elected a vice-president 
of Hertz International, the foreign rental 
and leasing subsidiary. A graduate of 
Knox College, he received. his master’s 
degree with our class. ... A meeting of 
the 25th Reunion Gift Committee was 
held on December 1st in Boston. Present 
were Chairman Ned Swanberg, Jim Hoey, 
Gene Eisenbeg, Leo Feuer. Stan Pater¬ 
son, Ken Warden and Jim McDonough. 
It was reported that we have reached the 
one-third mark of our goal of $400,000 
and that the prospects are extremely good 
for substantial contributions during the 
next 15 months. . . . Your Secretary and 
his wife were in San Juan, Puerto Rico, in 
December where we again enjoyed the 
gracious hospitality of classmates Tony 
DelValle and Angel Gonzalez. Tony is 
president of Rodriguez and DelValle, Inc., 
engineers, contractors and developers. He 
and Carmen have succumbed to the boat¬ 
ing bug and spend most of their weekends 
cruising the Caribbean waters in their 
42-foot yacht. Angel has his own consult¬ 
ing engineering firm in building engineer¬ 
ing and construction, specializing as a 
owner’s representative for major building 
projects.—Richard M. Feingold, Secre¬ 
tary, Ritter & Berman, 266 Pearl Street, 
Hartford, Conn., 06103 

’44 

I was very pleased, in fact thankful, to 
receive the annual Christmas card and 
letter from Richard J. Kulda and his wife, 
Mary Ellen, of Orange, Calif. The letter 
starts, “Well, here it is December 26th 
again and time to write Christmas cards. 
It is a beautiful day: visibility unlimited, 
temperature about 70 degrees, sun shin¬ 
ing from spotless skies, and the usual light 
southwest breeze.” (The body of the letter 
is printed below.) Earlier I had received 
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cards (and notes) from Ed Cochran and 
wife Jane of Hagerstown, Md., and from 
Robert Veitch and wife Pearl of Hunting- 
ton, N.Y. Jane Cochran says, “All our 
children are teen-agers and in four years 
they will all be gone from home. Makes 
us feel sad and quite aged.” Bob Veitch 
says, apparently after seeing the Novem¬ 
ber notes, “Pretty soon it will be the 
Robinson Review if you run many more 
columns in the Class Notes section.” 

Bob, as you will have seen by the time 
these notes appear, the November issue 
was the exception. Unfortunately, we’re 
back to the more typical situation, name¬ 
ly, a thin supply of news. The December 
issue of the Review carried a suggestion 
that classmates keep each other in mind 
when exchanging Christmas cards. My 
copy of the magazine reached me only 
three days before Christmas. Jt did not 
seem to have any effect even on those who 
normally send their cards after Christmas. 

Jack Barmby told me today, January 11, 
that he is working on his cards—he and 
Ellaveen are wishing people happy 
Easter. Jack also told me he is working 
with Larry Conant, ’21, in arranging for 
a seminar scheduled by the Washington, 

D.C., Club for February 18. . . . We are 
down to one clipping this month: The 
Harvard Business School announced in a 
press release dated December 1 that An¬ 
drew F, Corry, Jr., West Newton, Mass., 
would be graduated December 9 from the 
Advanced Management Program (AMP) 
as a member of the “golden” 50th AMP 
class. That’s it for this month. Does 
everybody understand that news in any 
form is welcomed all year long? 

Let’s turn back to the interesting letter 
from the Kulda’s which continues the 
story begun in the July notes: “Dick ran 
for the office of County Supervisor, an of¬ 
fice of some importance here in the West 
where a county is more than merely an 
area of court jurisdiction. The Supervisors 
run the County the way the City and 
Town Councils run the municipalities 
back East. Dick missed coming in second 
(out of a field of five contestants) by a 
little over 600 votes, and thus was spared 
a runoff with the incumbent who failed to 
make a majority the first time around. We 
got a lot of notoriety as a result of head¬ 
lines and front page articles concerning 
our Court administered recount and 
Grand Jury investigation. The kids, of 
course, thoroughly enjoyed the notoriety 
in school. Mom and Dad, though, almost 
failed to survive the rigors of campaign¬ 
ing. There isn’t any more wearying work. 

But we found compensation in all the 
wonderful people we met. We discovered 
that there are no finer people anywhere 
than the rank and filers in politics (Re¬ 
publicans, that is). With rare exceptions 
they are intelligent, selfless, patriotic, 
cheerful, committed, and delightful to be 
around. A social gathering among them 
makes all other parties as dull and as 
tame as an evening with the Mouseke- 
teers . . . Dick had one other thrill. He 
has an altar choir of all men that sing 
nothing but chant. He was invited to 
bring his choir to the seminary to show 
the seminarians how Gregorian chant 
should be sung. After hearing that news 
he floated into the house six feet in the 
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Fortunately, Harmony Hall has excellent 
beach facilities and guest privileges at the 
Belmont Country Club, one of Bermuda’s 
finest links. Of equal importance it is cen¬ 
trally located; i.e. 15-20 minutes to down¬ 
town Hamilton by either boat or motor 
bike. Ironically, Fran and 1 spent a week 
at Harmony Hall in ’62; no, we had noth¬ 
ing to do with this McNamara choice. 
At this moment Bill Meade, our Treasur¬ 
er, has deposits from Lally and Jerry 
Quinnan, Barbara and Cdr. Sam Moore, 
Janet and Charlie Patterson, Trudy and 
Max Ruehrmund, Charlotte and Walt 
Nason, Elaine and Bill Shuman plus fam¬ 
ily, Rosemary and Nick Mumford, Lou¬ 
ise and Tom McNamara, and Ann and Bob 
Maglathlin. Nick Mumford’s Christmas 
card indicated that Libby and Harry 
Eisenhardt would be joining while the 
Guy Gillelands, A1 Bowens, Bill Meade 
and ourselves hope to attend. Should any 
of you (or for that matter all of you) feel 
that you would like to join the happy 
throng at this late date or even later, 1 
would suggest you call Tom McNamara 
(617-479-4949) who will assist you and 
your travel agent in making last-minute 
arrangements at Harmony Hall, the Bel¬ 
mont, or Bermudianna which all operate 
under common management. It should be 
a great time—one you do not want to 
miss. ... In his efforts to make reunion 
funds, Tom McNamara tackled a do-it- 
yourself project the weekend before 
Christmas all to no avail. A missed back¬ 
ward step caused Tom to wind up in the 
hospital for a two-week stay—phlebitis, 
blood clots, and vein removal all in the 
right leg. By the time you read these 
notes, Tom should be fully recovered, 
although at the moment he is still laid up 
and away from Honeywell’s shop in Wal¬ 
tham. Nick Mumford reports that he has 
heard from Jake Freiberger that he, Jake, 
is slowly recovering from a heart attack 
that felled him in early September. We 
all wish you a hasty and successful rec- 
covery, Jake. 

Fran and I have had a good fall with 
45! Nick and Rosemary Mumford spent a 
night with us in mid-September as they 
returned from leaving Nicky in Cam¬ 
bridge the prior weekend. As you might 
suspect, Nicky left home and started 
Tech as he entered the clutches of fra¬ 
ternity rush headquarters in the new 
Student Center. While we dined Tuesday 
evening, Nicky called to indicate he had 
pledged Sigma Chi, which, in turn, 
prompted Nick and me to call Jake Frei¬ 
berger in Dallas, collect of course, to tell 
him the news. I might add, parenthetical¬ 
ly, that the senior Mumford was a bit 
miffed when he learned that his son had 
not bothered to visit his father’s frater¬ 
nity. The day following the Mumford 
visit was long—not only for the host but 
also Nick himself who sat up until 3:00 
A.M. the following morning talking with 
Lou and Pete Hickey in Moorestown, 
N.J. Some several Saturday evenings later 
we received a long-distance call from 
Vince Butler who was visiting Buzz Busby 
in Jackson, Miss. It seems Vince was re¬ 
turning to California from two-weeks 
active Navy duty in Florida. Vince had to 
tell us how difficult it was for Buzz to 
find his home—not, however, for the rea- 
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air. . . . We end the year having rid the 
house of about 10 wild mice but owning 
about 20 white ones. Susi, 7, killed one 
wild mouse by falling on it and crushing 
it with her stomach. Greg’s white rat 
killed another. Dad killed a third by swat¬ 
ting it with a newspaper. Mary Ellen sac¬ 
rificed a meal for each of the departed 
ones. She didn’t feel it necessary to so 
deprive herself for the remainder which 
died by more conventional means. We still 
have a menagerie of hamsters, dogs, rab¬ 
bits. etc.” Thanks, Dick. 1 am sending 
your campaign brochure with the pictures 
of Richard J. Kulda as statesman, admin¬ 
istrator, civic leader, educator, engineer, 
and last but not least family man with 
seven children to the Review editor. . . . 
Maybe by next month we’ll have Christ¬ 
mas letters or some kind of letters from 
other members of the class— Paul M. 
Robinson, Jr., Secretary, Navy Depart¬ 
ment Program Information Center, Penta¬ 
gon 4D683, Washington, D.C. 20350, 

202- 695-0351 or 7710 Jansen Dr., Spring- 
field, Va. 22150; Assistant Secretaries: 
Paul M. Heilman, 2d, Copper Develop¬ 
ment Association, 405 Lexington Ave., 
N.Y., N.Y. 10017, 212-867-6500 or 30 
Ellery Lane, Westport, Conn. 06880, 

203- 227-3469; and John G. Barmby. I IT 
Research Institute, 1200 17th St., N.W., 
Washington, D.C. 20036, 202-296-1610 


Flash! Tom McNamara, our off-year Re¬ 
union Chairman, advises that some 30 to 
40 will be enjoying the Bermuda sunshine 
the end of April. It is difficult—to say the 
least—to visualize or project four months 
ahead but we shall try! As of today, 
January 7, Tom reports that the Reunion- 
ees will be at Harmony Hall in Paget, 
Bermuda, for about five days commencing 
Friday, April 28, or Sunday, April 30. No 
formal program—just rest and relaxation. 

Richard Kulda and his family during 
the recent campaign for County Super¬ 
visor, Orange County, California. 
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sons you might suspect. The Busby family 
had moved from Corpus Christi to Jack- 
son while Buzz was out in the oil fields, 
and he just didn’t know where he lived. 
Vince’s Christmas card which was a cute 
picture of the Butler children, raved 
about his Jackson weekend even to the 
beauties of the jet age; i.e. dinner in 
Jackson, in flight, and again in San 
Francisco. 

The weekend of November 5 found Lib 
and Jerry Patterson and Lou and Pete 
Hickey joining Ellen and Jim Brayton 
and ourselves at West Point for an Army 
game. The football wasn’t the best, but a 
good time was had by all. After the game 
Billie and Al Bowen joined us here in 
Stamford for dinner and an evening of 
chatter. We don’t know whether it was the 
fresh air, old age, old-fashioned common 
sense, or senility, but by midnight we 
were all fast asleep! ... As always Fran 
and I fully enjoy the Christmas greetings 
we receive from our Institute friends; un¬ 
fortunately, neither time nor space per¬ 
mits us to share them all with you. To 
fully appreciate the George Bickford’s 
picture you must remember our sons hair 
style—long. Next you must have father, 
George, stand alongside Betty, Susan, 
Palma, and hairy Robert to complete the 
portrait! We are all a bit jealous. Curly. 

. . . Chick Street’s block print ocean 
cruising vessel was most appropriate for 
the sailing Street family. . . . Mt. Hol¬ 
yoke Lisa along with Janet and the twins, 
Pete and Biff, are always a welcomed re¬ 
lief on the Hickey card. . . . J. J. 
Strnad's card had several fold-out pic¬ 
tures portraying the family in action— 
Edna at the tennis courts, the girls. Lyse 
and Nina, in their riding habits, young 
James in his football uniform, and J. J., 
not with a glass, but a rifle in hand pre¬ 
paring for skeet shooting! . . . The Sherry 
Ing family all in colorful Hawaiian attire 
was some contrast to our cold white 
New England Christmas. Again, thanks to 
you all for your friendly greetings. . . . 
Attention Jim Hoaglund—what are you 
doing? Some time ago we reported that 
you were with Bell and Gossett in the 
Chicago area, and now the Institute indi¬ 
cates you have come East to Jenkintown, 
Pa. What goes? See you all next month.— 
C. H. Springer, Secretary, c/o Firemen’s 
Mutual Insurance Company, 420 Lexing¬ 
ton Avenue, New York, N.Y. 10017 


John J. 

Flynn, Jr., ’47 

has been appointed a vice-president at 
the Washington, D.C., office of Booz, Al¬ 
len, & Hamilton, Inc. . . . Dr. Edward 
H. Bowman, comptroller of Yale Univer¬ 
sity, has been elected a director of the 
Dictaphone Corporation. Dr. Bowman 
was previously special assistant to the 
president of the EDP Division of Honey¬ 
well Corporation. Ed is a native of Wa¬ 
tertown, Mass., and now resides in Wood- 
bridge, Conn., with his wife and two 
children. . . . Dr. Norm Holland is new 
chairman and professor of English at 
State University of Buffalo. I understand 
his forthcoming book is called. The Dy¬ 
namics of Literary Response. M.I.T. will 
miss Norm and his many innovations in 
teaching. . . . John U. Allen is director 
of urban development for Cincinnati. . . . 
Robert L. Connors has been named vice- 
president, manufacturing, for the Native 
Laces and Textiles division of Indian 
Head, Inc. Bob lives in Saratoga Springs, 
N.Y., and has five children. ... In the 
next issue I will report on the response to 
a recent request for class dues, comments 
from classmates, and other bits of inter¬ 
est.— Martin Phillips. Secretary, 41 Ava¬ 
lon Road, Waban, Mass. 02168 

’48 

The class of ’48 spring dinner will be held 
April 12 —cocktails 6:15, dinner 7:15, 
M.I.T. Faculty Club. Come hear Peter 
Richardson, Associate Director of Admis¬ 
sions at M.I.T., “Getting Johnny into Col¬ 
lege.” Wives are invited. Join us. For 
reservations write to Sonny Monosson, 
333 Washington Street, Boston, or phone 
him at (617) 523-0035.—Kenneth S. 
Brock, Director Alumni Fund, M.I.T., 
Cambridge, Mass. 02139 




By the time this issue goes to press you 
should have your first mailing on the 
20th Reunion which is going to be held 
at the Waterville Valley Inn, N.H. Al¬ 
though I do not have many details as yet, 
I understand that this is a beautiful area 
with all the facilities necessary to over¬ 
stress tired muscles. More details will 
follow as soon as they are available. . . . 
Back to your classmates. H. T. Robson is 
plant technical director at Union Camp 
Corporation in Montgomery, Ala. . . . 
John J. Flynn, Jr., has been promoted to 
plant manager and chief plant engineer 
of Winthrop Laboratories, Division of 
Sterling Drug, Inc. . . . William H. Brett 


’49 

The mail this month was particularly nice 
because two of the lads had gone to the 
trouble to send me direct personal news, 
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and the first four names were those of 
men I clearly remember after these 18 
years. Walter Seibert has been working in 
Mexico for 11 years and is now manager 
of operations for Union Minera Del Sur, 
S.A. de C.V. which is affiliated with the 
Cities Service Company and the Tennessee 
Corporation in a big sulphur exploration 
program and other mining interests. 
Walter lives with his wife and six chil¬ 
dren in Mexico City where the children 
entered English speaking schools for the 
first time! Walt highly recommends Mex¬ 
ico for an excellent but moderately-priced 
vacation. Give him a ring at 12-80-03 
(office) or 45-82-02 (home) for free tour¬ 
ist trips. (Note by Secretary: This gives 
me a chance to mention that, judging 
by all I hear, the boys in Mexico City run 
a terrific M.I.T. Club, and their annual 
fiesta which we have mentioned before is 
very much worth going to.) ... I was 
most pleased to get a note from E. Vernon 
Dougherty who writes: “This past August 
I was appointed manager of planning for 
the Industrial Division of Honeywell, 
Inc., in Fort Washington, Pa. I have been 
with Honeywell for 12 years starting as 
an application engineer, then a senior 
staff engineer for planning. My wife, 
Barbara, two-year-old daughter, Mar¬ 
jorie, and our miniature poodle, Pierre, 
are just about to move to our new home 
in Haverford, Pa. (at 10 Meadows Lane). 
... Sid Howell has joined the Cummins 
Engine Company as vice-president for 
automotive sales. Sid will direct market¬ 
ing operations aimed at primary suppliers 
of trucks, buses, and other highway 
equipment. Prior to his present assign¬ 
ment, Sid was vice-president, sales and 
marketing, of the Weatherhead Corpora¬ 
tion of Cleveland. Sid was a fighter pilot 
for three years which seems to be the 
closest he ever came to using his aero¬ 
nautical engineering degree. Also he is a 
member of the Society of Automotive En¬ 
gineers, the Sales-Marketing Executives 
International, and the Institute of Aero¬ 
space Sciences. ... A thumbnail sketch 
in the IEEE Transactions bring us up-to- 
date on Dave Stallard. After getting his 
master’s degree from Tech in 1950, Dave 
worked for Westinghouse in Pittsburgh 
and Baltimore from August 1950 to 
March 1953 and then at the M.I.T. Servo¬ 
mechanism Laboratory until July 1956. 
He joined Feedback Controls, Inc., in 
Waltham and Natick, Mass., until 1960. 
In the summer of 1961 he was a consult¬ 
ant on ship stabilization at Vosper, Ltd., 
Portsmouth, England. Finally, in July 
1962 he joined Raytheon’s Missile Sys¬ 
tems Division, Bedford, Mass., as a prin¬ 
cipal engineer where he has worked on 
analysis of missile guidance, autopilot 
design, and related control problems. 
Dave is a member of Tau Beta Pi and 
Eta Kappa Nu. . . . The information 
explosion about which we keep hearing 
will be well on its way to being tamed 
when someone figures out how to cut 
down the output of Dr. Benjamin Lax of 
the National Magnet Laboratory at 
M.I.T. First, in Science News we read 
that, “An expert on the semiconductors 
that are widely used in such devices as 
transistor radios and hearing aids was one 
of the seven scientists awarded a patent 


106 





for obtaining laser action for semicon¬ 
ductors. The expert is Dr. Benjamin Lax 
of M.I.T. to which rights to patent 3,258,- 
718 were assigned. With his six co-work- 
ers Dr. Lax found a way to use gallium 
arsenide, a semiconducting material, to 
make a laser that operates in the infrared 
region of the electromagnetic spectrum.” 
Next in Proceedings of the IEEE we note 
a talk or paper which Dr. Lax gave on 
“Research with Lasers” in April. In 
Physical Review Letters for October 24, 
1966, Dr. Lax is co-author of a paper on 
“Nonlinear Magneto-Optics of Landau 
Electrons” and in the November 7 issue 
of the same publication is co-author of a 
paper titled "Multiphoton Magneto-Opti¬ 
cal Resonance in PbTe and InSb.” These 
last two papers are completely out of my 
field and leave me dizzy but impressed. 
I’m sure they are valuable contributions 
to knowledge.—Fletcher Eaton, Secretary, 
42 Perry Drive, Needham, Mass. 02192 

’50 

Here it is well into 1967, and I’m still 
catching up on your 1966 life. I’m glad to 
see the class of ’50 popping up all over 
the place. Dr. Roger Manasse is super¬ 
visor of the RadarTechnology Department 
of MITRE Corporation. Roger received 
his Ph.D. in theoretical physics from 
Tech in 1955. From 1950 to 1952 Roger 
was with the M.I.T. Instrumentation Lab¬ 
oratory working on research, develop¬ 
ment and testing of gyroscopes and accel¬ 
erometers for inertial navigation systems. 
Then from ’54 to ’59 he was a staff mem¬ 
ber of M.I.T.’s Lincoln Lab where he was 
primarily involved with the application 
of decision and measurement theory to 
the analysis and design of radar systems. 
Roger joined MITRE in 1959 and in 1960 
was named associate head of the Radar 
Systems and Techniques Department, and 
in 1964 was made head of the depart¬ 
ment. Roger is living in Westford, Mass., 
with his wife and two children. ... I 
noticed that D. Rose recently co-authored 
an article in the Journal of A pplied Phys¬ 
ics entitled “Plasma Diagnostics Using 
Lasers: Relations between Scattered Spec¬ 
trum and Electron-Velocity Distribu¬ 
tion.” The research was principally sup¬ 
ported by the U.S. Atomic Energy Com¬ 
mission and was done at M.I.T.’s Depart¬ 
ment of Nuclear Engineering and Re¬ 
search Laboratory of Electronics. . . . 
Nathan Cook is back at Tech as a pro¬ 
fessor of mechanical engineering. Nat 
recently wrote a book entitled Manufac¬ 
turing Analysis published by Addison- 
Wesley. The book provides the back¬ 
ground analysis required to understand 
manufacturing operations and to predict 
manufacturing behavior. Nat covers such 
areas as material behavior, metal cutting, 
metal forming, new and unconventional 
cutting and forming techniques, machine 
tool vibrations, and manufacturing cost 
optimization. . . . Walter Kunze is in 
Chicago where he is midwestern-regional 
manager of the Portland Cement Asso¬ 
ciation. Walter served as director of pro¬ 
motion planning and engineering services 
for the association since ’64. He joined 


PCA in ’52 as a structural engineer, be¬ 
came assistant manager of the Structural 
& Railways Bureau in 1958, manager of 
personnel training in 1959 and manager 
of the Structural & Railways Bureau in 
1960. Walter is a Fellow of the American 
Society of Civil Engineers and is the of¬ 
ficial investigator of the effects of major 
earthquakes on concrete structures for the 
American Concrete Institute. ... I hear 
that Gordon Brownell is at the Physics 
Research Lab at Tech and that Dr. Louis 
Capozzoli, Jr., has his own firm, L. J. 
Capozzoli & Associates, now located at 
10601 Airline Highway in Baton Rouge, 
La. I noticed that Richard P. Ingalls re¬ 
cently co-authored an article in Science 
magazine and that he is with the Lincoln 
Lab in Lexington. . . . Jack Stewart is liv¬ 
ing at 6 Sullivan Way in East Brunswick, 
N.J. He is with J. C. Penney Company 
working in the software-buying field. Jack 
is the father of four children. . . . Dr. W. 
H. Culver is a scientist at IBM Corporation 
where he recently participated in the 
development of a new family of lasers 
that have both the extremely high output 
power of a giant pulse ruby laser and the 
very small beam divergence of a gas 
laser. . . . Harold Carlson has been 
elected as director of the Hedstrom Union 
Company. Harold is superintendent of 
the company’s Dothan Alabama Plant. 
. . . The following are address changes 
that may help you locate long-lost 
friends. Tell them Gabe sent you when 
you contact them! Dr. J. M. Mitchell, Jr., 
1106 Dogwood Drive, McLean, Va.: Jim 
McMartin. Macsfolly Avenue Farm. Po¬ 
tomac, Md.; Dr. Thomas Hahn, Jr., Pres¬ 
ident’s Home, Virginia Polytechnic Insti¬ 
tute, Blacksburg, Va.; Jack Jackson, 214 
Elmwood Avenue, Glen Rock, N.J.; Car- 
roll Johnson. Friendly Ice Cream Corpo¬ 
ration, 1855 Boston Road, Wilbraham, 
Mass.; Peter Harrison, 1278 Ridgemont 
Avenue, Ottawa 8, Ontario, Canada; Dr. 
Herman Fischer, Union Carbide, Box 65, 
Tarrytown, N.Y.; Gregard Heje, 19 So- 
fienberg Gate, Oslo 5, Norway; Bill 
Hibbs, Apt. D6 23 East 81st Street, New 
York, N.Y.; John Mekota. Honeywell 
EDP Department. 200 Smith St., Wal¬ 
tham, Mass.; Michael J. Demayo, Dem- 
ayo-Lonardi S.A. Estomba 250, Buenos 
Aires, Argentina; Alex MacMullen, 7022 
Starstone Drive, Palos Verdes Peninsula, 
Calif.; A1 Franklin, P.O. Box 352 D.S., 
Omaha, Neb.: Ken Garnjost, 69 Starin 
Avenue, Buffalo, N.Y.; Jesus Bondoc, 3 
Twin Hills, Rolling Hills, Queqon City. 
Philippines; Charlie Bostick, Jr., 1205 
Tucker Lane, Ashton, Md.; Bob Burke, 
19 Probert St., Rochester, N.Y.; Dick 
Stephan, Monasterio 29, San Angel, Mex¬ 
ico; Barney Byrne, 2336 S. McKnight 
Road, Brentwood, Mo. . . . Looking for¬ 
ward to hearing from you in 1967. All 
the best to you!— Gabe Stilian, Secretary, 
4 Biscayne Drive, Huntington, N.Y. 



’51 


Several classmates have recently an¬ 
swered the challenge of new assignments. 
Jack Wingard came from North Ameri¬ 
can Aviation to T. A. Pearson Associates, 


Inc., where he is a vice-president and is 
involved in construction for the Tele¬ 
phone Company, U. S. Rubber, and 
Westinghouse. . . . Peter Preston is 
now assistant director of research for the 
American Cyanamid Pigments Division 
in Piney River, Va., and has started up a 
new plant in Savannah Ga. . . . Robert 
Woolworth is now with Tippetts Abbett 
McCarthy Stratton in New York City. . . . 
And Dr. John O’Neill, Jr., left the film 
Department of DuPont to become director 
of engineering at Deering Milliken Re¬ 
search Corporation, Spartanburg, S. C., 
one of the largest manufacturers of textile 
mill products. . . . Harold Glcnzel is 
bucking for the title of “the class of ’51 
man on the go,” having moved 17 times 
since graduation; he was last reported as 
a district engineer for the New England 
Telephone Company. Can anyone beat 
17? . . . Richard Foster resigned from 
Peter Kiewit Sons Company where he was 
project manager on elevated highway 
construction and went into his own busi¬ 
ness. . . . Ranger Farrell also started his 
own firm. Ranger Farrell Associates in 
Tarrytown, N.Y., after having spent 12 
years with Bolt Beranek & Newman Inc., 
Cambridge, Mass. BB&N is not left with¬ 
out ’51 support, however. The class is well 
represented by William Cavanaugh, man¬ 
ager of architectural acoustics. Parker 
Hirtle. senior staff consultant in archi¬ 
tectural acoustics, and Jerome Elkind, 
vice-president and division director of 
man machine information systems. . . . 
Henry Marsh has been promoted by 
Owens-Corning Fiberglass to supervisor 
of product development at the Granville 
Technical Center, Granville, Ohio. He 
came to Granville from the Newark plant 
in 1964 and is now in charge of develop¬ 
ment for the transportation equipment 
and appliance materials division. . . . 
Charles Roddey, a ’51 graduate student, 
has been appointed vice-president and 
petroleum-chemical director of the Ralph 
M. Parsons Company where he is man¬ 
ager of petroleum refinery and chemical 
plant project development in the Los 
Angeles headquarters. He is also coordi¬ 
nator of new business in other Parsons 
offices in New York, Houston, Calgary, 
Toronto, Paris, London, and Frankfort. 
. . . Capt. Austin Hubbard has recently 
assumed the position of officer in charge 
of Coast Guard marine inspection at Port 
Arthur, Texas. . . . Dr. Barend deVries, 
Deputy Director of the Economic Depart¬ 
ment, International Bank for Reconstruc¬ 
tion and Development, was the speaker at 
a summer meeting of the Pittsburg Chap¬ 
ter of the Society for International De¬ 
velopment. He has visited and advised 
countries with the World Bank and Inter¬ 
national Monetary Fund, and headed 
IBRD’s 1964 mission to Brazil.. . . Charles 
Elliott was a first place winner in the 
Applied Lighting Competition of the New 
England Section of the Illuminating En¬ 
gineering Society. His presentation “Day¬ 
time All Night Long” concerned the 
tower lighting of Abbott Hall in Marble¬ 
head. Mass. Charles is a lighting engineer 
with Sylvania Electric Products, Inc., 
Danvers, Mass. . . . William Diffin. a 
15-year man with General Electric, has 
been the principal engineer in metallurgy 
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at the Computer Department in Phoenix 
for two years and reports that the climate 
suits him fine. . . . We have had a num¬ 
ber of requests to elaborate on the class 
statistics which were culled from our 
reunion questionnaire. As you may guess, 
most of the inquiries pertained to the 
average wage and Figure 23 of the sta¬ 
tistics (Average Class Wage vs. Geogra¬ 
phy). Briefly then: the values reported 
appeared to be annual income rather than 
salary, and even at that one might be in¬ 
clined to feel that some of the reported 
values were predicated on the stock mar¬ 
ket not falling too drastically. The mean 
salary (or income), was not determined, 
but it was noted that the values bunched 
in two areas: around $15 to $20 thou¬ 
sand, and around $30,000, and the spread 
was from $6000 (a high school teacher) to 
several over $100,000, with a few in the 
$50 to $60 thousand range. All of the 
people reporting received their Bacca¬ 
laureate degree in ’51. We would be 
happy to receive suggestions as to how to 
improve the questionnaire without de¬ 
stroying the reunion-by-reunion continu¬ 
ity of it. One interesting aspect is that the 
class of ’56 used a similar study, and their 
results last year (their 10th reunion), 
were very similar to those of our 10th. 
Any further questions will be answered 
provided they are accompanied by some 
class news. 

This year’s classmates who are active in 
the Alumni Fund as area Chairmen are: 
Elliott Cutting, Pasadena; Harry J. Zim¬ 
mer, Rockville, Md.; Adolph C. Hen¬ 
drickson, Silver Spring, Md.; Thomas 
P. E. Kelly, Jr., Fitchburg, Mass.; Paul 
G. Smith, Caldwell, N.J.; John D. 
O’Brien, Rochester, N.Y.; and Donald 
Lee Brown, Richmond, Va. . . . Ken 
Kruger has opened up a new office on 
Long Wharf in Boston, Mass. Ken prac¬ 
tices architecture, engineering and plan¬ 
ning. This office is in addition to his 
Newark, N.J. location. . . . Fiore Di- 
Giovine is now the production superin¬ 
tendent at the Cambridge, Mass., facilities 
of the Boston Woven Hose & rubber 
Division of American Biltrite Rubber 
Company, Inc. . . . Douglas Kaufman 
has been purifying beryllium by zone re¬ 
fining as staff metallurgist for the Nuclear 
Metals Division of Textron Inc., Concord, 
Mass., which was recently acquired by the 
Whitaker Corporation. . . . Your Assist¬ 
ant Secretary had the opportunity to visit 
with Forest Monkman in his new home in 
Kansas City, Kan., in the fall. Monk 
reported that he and Breene Kerr rep¬ 
resented the crew members of the class at 
the dedication of the new boat house in 
September. At the instigation of Bob Uhl, 
’50, eight oarsmen were found, and they 
took the first shell out from the new dock. 
The old boys had lost none of their fine 
technique. Breene demonstrated his pro¬ 
ficiency in the famous Kerr crab-recovery 
stroke, and then went back to Washington 
where NASA has him assigned to seeing 
that the new technology coming out of 
the space program research is made avail¬ 
able not only to the companies working 
in the space program, but also to the non¬ 
aerospace industries. For this month— 
Paul Smith, Assistant Secretary, 11 Old 
Farm Rd., N. Caldwell, N.J. 07007; How¬ 


ard L. Levingston, Secretary, 358 Emer¬ 
son Rd., Lexington, Mass. 02173; Assist¬ 
ant Secretaries: Marshal Alper. 1130 
Coronet Ave., Pasadena, Calif. 91107; 
Walter Davis, 346 Forest Ave., Brockton, 
Mass. 

’54 

Dr. Roy Kaplow, VIII, co-authored an 
article in September’s Journal of Chemi¬ 
cal Physics entitled “Relationship Between 
Pair Potentials and Distribution Func¬ 
tions.” . . . Dr. Anthony Turano, X, 
writes from London, England, that he was 
transferred there by the Standard Oil 
Company (N. J.) as part of a group of 
about 500 Americans and Europeans to 
form a new company, Esso Europe, Inc. 
Their job will be to “manage” the parent 
company’s interests in Europe, and it is 
hoped that “inter-country planning can 
be done better from this vantage point— 
by people whose only concern is Europe.” 

. . . Dr. Ed Eigel, XVIII, writes that he 
and Marcia are “finally in a house of our 
own (since August 1965) with Eddie age 6 
and Mary age 5.” Ed is an associate pro¬ 
fessor of mathematics and assistant to the 
Dean of the Graduate School at St. Louis 
University where he was recently hon¬ 
ored with the 1966 Nancy McNair Ring 
Award. This award is given annually by 
the Women’s Jesuit Honor Society, 
Gamma Pi Epsilon, to the outstanding 
faculty member on campus. . . . With 
regret I must report the death in Novem¬ 
ber of Dr. Paul H. Goodman who was 
associate professor of electrical engineer¬ 
ing at Newark College of Engineering. . . . 
Dr. Arnold Berger is a member of a com¬ 
mission which studied areas of coopera¬ 
tion between Case Institute of Technology 
and Western Reserve University. Upon 
recommendation of the Commission four 
joint departments, physics, chemistry, 
mathematics and biology, will be estab¬ 
lished to serve both academic communi¬ 
ties in a quest for the highest levels of 
academic excellence. .. . Edward P. Ware- 
kois of the Solid State Division of M.I.T. 
Lincoln Laboratories is vice-chairman of 
the TMS Electronic Materials Committee 
and served as program chairman for an 
IMD Electronic Materials Conference 
held in August in Boston. He reported on 
this conference in October’s Journal of 
Metals in an article entitled “Material 
Research Helps Transpose Science Fic¬ 
tion into Fact.”— E. David Howes, Jr., 
Acting Secretary, Box 66, Carlisle, Mass. 
01741 

’56 

Fred Cartwood (Fahrenholz) is working 
on gyro test and evaluation at the Tech 
Instrumentation Lab. The Cartwoods have 
two daughters, Kristine and Kathrin, and 
at last report were expecting to have a 
third child in December. JoEd Davis is 
doing market research for the Solar 
Division of International Harvester in 
San Diego but finds time to race Cata¬ 
marans in the Pacific and ski at Sun 


Valley. . . . George Garfinkle has formed 
his own architectural firm in Boston and 
is designing numerous residential, com¬ 
mercial, and institutional buildings in 
New England and Puerto Rico. George 
and Shirley have three daughters. . . . Bob 
MacDonald is doing research on VTOL 
stabilization and guidance systems at 
Tech’s Instrumentation Lab. Bob and 
Mary were wed in 1963. . . . Pete Par- 
sonson is an assistant professor of civil 
engineering at the University of South 
Carolina and specializes in traffic and 
transportation. Pete received his Ph.D. 
from North Carolina State last July where 
he had studied on a Ford Foundation 
Fellowship. He is also a professional en¬ 
gineer in North Carolina. Pete wed 
Marilyn Shepherd of Concord, N.C., in 
1961 and they have a daughter. Between 
getting his masters from Tech and return¬ 
ing to school in 1964, he worked in 
Alaska, Argentina, and Venezuela. . . . 
Houston Payne writes that he is in nylon 
fiber process and product development at 
duPont’s Chattanooga, Tenn., plant. 
Houston received his Ph.D. in chemical 
engineering from Rice in June 1964. He 
wed Evelyn Powell in Houston in 1963 
and they have a son David. . . . Ray 
Peck is a systems engineer for IBM in 
Sacramento and is involved in selling, 
installing and servicing computers. He 
also manages a few business trips to Eu¬ 
rope. Ray was married in 1962 and the 
Peck’s have two sons. He is also active in 
Tech’s Educational Council. Bill Peter is 
now engaged in fiber market planning in 
the carpet industry for the duPont Com¬ 
pany in Wilmington, Del. after working 
in research for several years. In 1965 he 
presented a paper on research planning at 
an AICHE meeting. The Peters have four 
children. John Sirmalis is head of the 
torpedo system analysis at the Naval 
Underwater Weapons Research and Engi¬ 
neering Station in Rhode Island. The 
Sirmalis’s have four children, but John 
still manages to take a few courses at 
the University of Rhode Island. . . . 
Ernest Wolff was promoted to assistant 
section chief of the Metals and Ceramics 
Research Section at AVCO’s Wilmington, 
Mass., plant. He was married in 1961 and 
the Wolffs have four children. Ernest 
also informs us that Tom Comparato 
works in the same plant. . . . The ques¬ 
tionnaires and the reunion have provided 
a fund of information for the notes this 
past year and now that you have learned 
how—keep on writing!—Co-Secretaries: 
Bruce B. Bredehoft, 16 Millbrook Road, 
Westwood, Mass. 02090; T. Guy Spencer, 
Jr., M.I.T., Room E19-439, Cambridge, 
Mass. 02139 



As promised last month, here is a brief 
rundown on the activities of Paul Nichol¬ 
son. Paul is now working for his PH.D. 
in Physics at the Imperial College of the 
University of London. He has finished 
his course work and is now progressing 
his thesis which will be on an aspect of 
high energy physics. Paul is on leave 
from Raytheon where he has been em- 
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ployed since 1958. His latest assignment 
with Raytheon was with the Space Di¬ 
vision in Sudbury, Mass. Paul insists that 
his wife, Ginny, is only a housewife, but 
I got the impression from her that tending 
three children, studying French, playing 
the piano and keeping warm in a house 
without central heating is more than a 
full-time job. Paul recently heard from 
Lee Niemela. Lee is now living in Wash¬ 
ington D.C. and working with the Depart¬ 
ment of Defense in systems analysis. He 
received his Ph.D. from Tech in 1961. Be¬ 
fore going to Washington Lee did research 
work for CERN in Geneva, Switzerland. 
Lee and his wife recently received the 
blessings of twins. . . . Dr. Charles L. 
Felman has been appointed by the Har¬ 
vard Medical School as a research asso¬ 
ciate in biomathematics in the Depart¬ 
ment of Psychiatry. He received his Sc.D. 
from M.I.T. in 1962 and has been associ¬ 
ated with the Massachusetts General 
Hospital. . . . Guy Carbone, who is a 
member of the Watertown School Com¬ 
mittee, has been named project engineer 
for the 43.5 million dollar Health, Wel¬ 
fare and Education Center scheduled for 
construction soon in Boston. Guy is 
President of A. Carbone Construction 
Company of Watertown. He will serve as 
an advisor to the Government Center 
Commission and supervise construction. 
. . . Capt. Darrell Fowler recently wrote, 
“I’ve been here in Ann Arbor since last 
August—am still in the army. They’ve 
sent me here to U. of M. graduate school. 
I’ll probably be here until next spring 
when I expect to get my M.S. in physics.” 
. . . Dick Mortensen has been appointed 
visiting assistant professor of aerospace 
engineering sciences at the University of 
Colorado. Dick received a doctorate from 
the University of California at Berkeley. 
He was an assistant professor at the 
University of California at Los Angeles 
specializing in communications, control 
and systems theory and electromagnetic 
theory. He has also taught on the Berkeley 
Campus. . . . The wife of Dr. Richard 
E. Smith recently dropped me the follow¬ 
ing note. “My husband graduated from 
Johns Hopkins Medical School in 1961, 
took on internship and residency in 
Internal Medicine there, 1961-1964, post¬ 
residency fellowship work in cancer 
(1964-February 1966) and was drafted 
by the Army in March 1966.” That’s all 
for now. More tidbits in 30 days— Fred¬ 
erick L. Morefield. Secretary, 18 
Whaddon House, William Mews, London, 
S.W.l England 

’58 

Several notes and letters have come in 
this new year—which looks like a trend. 
I don’t know if it is because we are more 
communicative or that now we can finally 
become Review subscribers. As you have 
all noticed. I’m sure, the Review has a 
new look which really reflects M.I.T. ex¬ 
cellence and vitality. Hope you will en¬ 
courage any classmate not now receiving 
the Review to do so. Our first letter is 
from Kenneth Langley: “After finishing 
my P.H.D. in Physics at the University 


of California at Berkeley, I spent until 
September 1966 on a post-doctoral ap¬ 
pointment there. Did some research and 
taught during the spring semester. This 
fall I joined the fast-growing physics de¬ 
partment faculty at the University of 
Massachusetts in Amherst. The depart¬ 
ment is adding about five faculty members 
per year and is increasing the number of 
graduate students as part of a large ex¬ 
pansion program. We’re happy to an¬ 
nounce the arrival of Mark Douglass in 
October, bringing the balance up nicely 
to one girl and one boy.” . . . David 
Bentley writes that he is “presently em¬ 
ployed as a development chemist at 
National Starch and Chemical Corpora¬ 
tion, in Plainfield, N.J. Our first son, 
Stephen Joseph, was born in October 
1966, and he joins three sisters—Karen 5, 
Anne 3, and Joan 1. In addition to the 
business and family activities, I am also 
a member of the Westfield, N.J., Volun¬ 
teer Rescue Squad.” . . . Jesse Wallace 
is now employed by Federal Cartridge 
Corporation as a Department Head. The 
firm is engaged in re-activating a small 
arms ammunition plant for the Federal 
government which had been closed for 
about seven years. A year ago last May 
Jesse, wife Mary and two children sur¬ 
vived a tornado that demolished their 
home in Fridley, Minn. Fortunately 
everyone in the family was safe and un¬ 
hurt and they were able to collect the 
limit on their insurance. . . . Daniel 
Brand is the head of the Boston office of 
the Traffic Research Corporation and is a 
Group director of the firm. He writes: 
“All systems analyst types desiring 
(peaceful) applications work on transpor¬ 
tation and urban problems are much in 
demand. My wife Erika and two little 
girls Anika, 20 months, and Taika, 8 
months, and I are comfortably ensconced 
in Marblehead. Mass., a great town to 
live in!” ... In the December issue you 
may have noticed the article on the IFC 
Purchasing Council which has finally 
emerged as an integral part of IFC’s 
work. This proposal, of course, started 
with Bob Jordan during our days at Tech, 
as acknowledged in the article. Some of 
58’s great ideas just take a little while. 
Bob. Received a Christmas card from all 
the Jordans who are still living in Vir¬ 
ginia.— Michael E. Brose, Secretary, 1171 
North Street. Walpole, Mass.: Antonia D. 
Schuman. Western Associate, 22400 Napa 
Street, Canoga Park, Calif. 

’60 

First things first: Rudy and Marloth’s 
child name is Gillian. And now on to 
other news. From George Harrison, ’61, 
we hear that Bob Moorhouse is working 
for Boeing at Kent Space Center and that 
Tony Johnson is at the Yale School of 
Drama. . . . Sidney Ossakow recently 
received his Ph.D. in theoretical plasma 
physics from U.C.L.A.: he is now a re¬ 
search associate at the Plasma Physics 
Laboratory at Princeton. He says that, 
“After spending six years in Southern 
California, it’s quite an effort to get ac¬ 
customed to the cold weather in the 


East.” . . . Addison Ball’s picture showed 
up in the Transactions oj the IEEE; with 
the picture was this information: in 1960 
and 1961 he was a design engineer with 
the Chesapeake Instrument Corporation, 
Shadyside, Md. Since 1961 he was been 
associated with the Department of De¬ 
fense, Washington, D.C., where he has 
been concerned with the specification, 
evaluation, and programming of general 
purpose computer systems. . . . Herb 
Fox has an article (co-authored with Ivan 
Fox) in the fall issue of the American 
Business Law Journal: “An Introduction 
to Space Law for the Business Commu¬ 
nity.” Herb is assistant professor of aero¬ 
nautics and astronautics at N.Y.U.; he got 
an M.S. in 1962 from the Polytecinic 
institute of Brooklyn, and a Ph.d. there 
in 1964. . . . Tony Aldrich, who is in 
his last year at the Harvard Business 
School, has been named one of 15 Baker 
Scholars there this year. . . . James 
Kwok Suen Lee received an M.S. in 
Electrical Engineering from the Univer¬ 
sity of Santa Clara, Calif., in June 1966. 


Malcolm R. 
Blotner, '56, man¬ 
ager of operations 
analysis for Lever 
Brothers Com¬ 
pany. (See An 
Institute Gazette, 
February.) 



. . . Edward McCartney has been pro¬ 
moted to a design engineer senior at the 
Maytag Company in Newton, Iowa; he 
joined the firm in 1960 as a design engi¬ 
neer junior, was named a design engineer 
in 1962. He is married and has two 
daughters. . . . Colonel Charles Scolatti 
has assumed the position of vice-com¬ 
mander of the Aerospace Research Labo¬ 
ratories, Office of Aerospace Research, 
Wright-Patterson AFB, Ohio. He served 
with OAR in Washington, D.C., prior to 
his appointment at Wright-Patterson. He 
is married to the former Mary Schillinger 
from Tipp City, Ohio. . . . Irving Levin¬ 
son, who was chief of the Operations 
Research Office, Systems Division, De¬ 
fense Supply Agency, has accepted a 
position as executive assistant to the 
commanding general of the Supply and 
Maintenance Agency, U.S. Army, Eu¬ 
rope. He is stationed in Orleans, France. 
. . . Gerald Brown received his Ph.d. in 
mathematics from the University of 
Wisconsin in August 1965. . . . Ron 
Agronin was appointed senior process 
engineer, paper machines, of the Texas 
Division of Champion Paper in December 
1966. . . . Howard Hornfeld has ac¬ 
cepted a post as research chemist with the 
Dupont Jackson Laboratory; he has com¬ 
pleted the requirements for his doctor’s 
degree in organic chemistry from the 
University of Sussex, England. . . . 
Dennis Staton has been appointed Re¬ 
search Fellow in Anatomy with the Har¬ 
vard Medical School: he is associated 
with the New England Primate Research 
Center in Southboro, Mass. . . . And, I 
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have a new job: I am now editor of the 
Management Resource Project being car¬ 
ried on at B.U. under a NASA grant. 
Write soon, everyone else does, to— 
Linda G. Sprague, 345 Brookline Street, 
Cambridge, Mass. 02139 

’61 

Only a short column this time. We are 
moving this week and with the resultant 
confusion 1 can’t seem to find all of my 
notes. When I do find them rest assured 
that they will appear in the column. 
Please note my new address below. Every¬ 
one says that “Tech is Hell” but no one 
does anything about it. Now the Ency¬ 
clopaedia Britannica has. It enlisted the 
aid of Charlie Sprich to write the article 
“Hell” in recent volumes. Upon leaving 
our brand of Hell he went to Brandeis 
for an M.A. and then chugged north to 
Tufts, where he is still a student toiling 
toward a Ph.D. Along the way he has 
taught at Northeastern, Tufts, M.I.T., and 
the Boston Center. Now he is an assistant 
professor of English at Bentley College in 
Boston. . . . Charles Phillips is in Wash¬ 
ington, D.C., as a Federal Intern in the 
Department of Commerce. . . . Fred 
Hanser taught at the Southeastern Mass. 
Technological Institute last term while 
going for a PH.D. at M.I.T. Fred taught 
physics at SMTI. . . . Garnet Nelson 
got a Masters from the University of 
Virginia graduate School of Business 
Administration a few years back and then 
in 1964 joined the Life Insurance Com¬ 
pany of Virginia. Moving up the executive 
ladder fast he was promoted to the posi¬ 
tion of investment officer last December. 


John H. 

Sununu, ’61 

. . . Moving up the academic ladder is 
John Sununu. A couple of months ago he 
became assistant professor of mechanical 
engineering at Tufts. John’s fields of 
work are: flows of variable viscosity fluids, 
and the flow of two phase mixtures. . . . 
Jon Wolfe got his PH.D. from the Uni¬ 
versity of Massachusetts in organic chem¬ 
istry last year. Diploma in hand he 
started working at DuPont’s Plastics De¬ 
partment in Wilmington soon after. . . . 
The Christmas mail brought a couple of 
pleasant cards and letters. There is only 
time for selected excerpts: Tom Ising is 
“teaching at Loyola U. in Chicago this 
year. I am still finishing my Ph.D. in 
Economics at Illinois. Just a dissertation 
to go! Chuckie, our son, is in kindergarten 
and is doing O.K. Carol is taking off a 
year to play housewife. She enjoys it.” 

. . . Ron Uhlig: “I received my Ph.D. in 
Physics (high energy) from the University 



of Maryland early in this year (1966). I 
then received a faculty appointment at 
the same institution, but I was not able 
to stay very long. I was called to active 
duty in March and spent a short time 
training at Aberdeen Proving Ground, 
Md. While there I met Frank Bachner 
who was called to active duty one month 
after I was. After completing the training 
I was assigned to the Pentagon where I 
am now serving as chief of the Operations 
Research Branch, Headquarters Informa¬ 
tion Systems Development Division, U.S. 
Army Information and Data Systems 
Command. At the end of my tour of duty 
I intend to return to doing research and 
teaching at some university.” . . . Dave 
Williams says he “finally got my Ph.D. 
at the University of Florida in Physical 
Inorganic Chemistry. I am now working 
for General Precision in Little Falls, N.J., 
and live in Lyndhurst. Anyone in the area 
is welcome to stop by.” Anyone? . . . 
Finally I got a monster letter from the 
Robert Creasy family. The gist of it was 
that due to the effects of the Boston 
climate on Bobs ear, they decided a move 
to moderate climes would be worthwhile. 
IBM obliged by transferring him to the 
Scientific Center near Stanford U. in 
Palo Alto. They live in a duplex in 
Sunnyvale, 9 miles from IBM and 35 
from The City. The trip West is described 
in vivid detail, but what interested me 
most was their lesson in parenthood. 
Towit: “Monday and Tuesday we had 
planned to spend in Disneyland. As we 
drove into Anaheim we spotted a bill¬ 
board proclaiming the virtues of the land 
of Disney and noting (in small letters) 
‘Closed Mondays and Tuesdays’. Being 
old hands at the parent game, we had 
not informed the children (ages 3 and 5) 
of our destination, so we were spared a 
scene.” I’ll have to remember that one. 

Pete Bankson is in Vietnam. He wrote 
an interesting letter to Pete Buttner who 
passed it on to me. Here are some quotes: 
“I am assigned as the senior advisor to 
Due Pho subsector. Due Pho is located 
on the coast, at the southern limit of 
Quang Ngai Province. On military maps, 
Due Pho is the tiny southern bump next 
to the boundry between I Corps and II 
Corps. I have three other Americans, a 
1st Lt. (artillery), a SFC (medical spe¬ 
cialist) and a PSG (light weapons infan¬ 
tryman). Our mission is to assist a district 
chief in all aspects of his work, civil and 
military. In addition to all types of advice 
(‘Let’s have an alert sometime to see if 
the guards know which bunker to use!’) 
we deal in services by coordinating all 
U.S. combat support and combat service 
support for the district. This includes 
USAF medical evacuation. Army heli¬ 
copter supply and transportation in and 
out of the district HQ for all government 
employees. We are the only Americans 
for about 20 miles around and function 
on our own initiative most of the time. 
In the southern part of the district the 
mountains come down to the sea (on the 
border between Quang Ngai and Binh 
Diah Provinces). This has been an area 
of guerilla strength since the late '50s. 
Tonight my enemy situation map shows 
four battalions, three separate companies 
and eight platoons of V.C., about 2500 


V.C. in all, within 10 km. of the house. 
Protecting the secure area we have about 
450 popular forces, armed with M-l car¬ 
bines and a few BAR’S. The V.C. control 
about 90% of the district, which is why 
we have to come and go by helicopter. 
For all the strength the V.C. cause little 
trouble. Most of them are here to rest 
from battles in the central highlands and 
want to be left alone. Also this area is 
rich in rice and has one of five major 
salt-producing operations in Vietnam, 
and the V.C. need rice and salt. Since we 
lack the strength to interfere with them, 
they don’t bother us very much. It does 
get on your nerves every once in a while, 
though, to realize that there aren’t any 
regular troops for miles around and all 
those V.C. are out there. In the face of 
all this enemy threat, we teach English 
(My exec, teaches at a nearby Catholic 
orphanage every morning, and I’m about 
to start evening classes for several of the 
village merchants), assist in refugee wel¬ 
fare, make inspection visits to outposts in 
the few hamlets that are under government 
controls, and on occasion we round up 
enough troops to go on a small search 
and destroy operation. I feel that my 
role here is to know as much as I can 
about the area and its people in case 
military operations are planned here, and 
to do as much as I can to build the image 
that the Americans are here to help the 
Vietnamese Government help the people. 
It’s a big order and I’ll have a busy year.” 
Pete’s address is: Capt. Peter R. Bankson 
092308, ADV TM 2, APO San Francisco, 
Calif. 96260. Mail takes about a week. 
. . . Get set fans, here it is, my new 
address (the phone number stays the 
same, mail takes about a week)—Andrew 
Braun. 131 Freeman Street, Brookline 
Mass. 02146 


CLASS REUNION 
June 9,10, and 11 

I received a newsy letter from Jim Ross. 
He received his Ph.D. from M.I.T. last 
September and is currently an instructor 
working with Professor Anthony French 
in the Science Teaching Teacher. . . . 
Elwyn Berlekamp received his Ph.D from 

M. I.T. in September 1964 and immedi¬ 
ately joined the faculty of the University 
of California at Berkeley as an assistant 
professor. He has published a number of 
papers in his field (information theory) 
and has decided to join the staff of Bell 
Telephone Laboratories, Murray Hill, 

N. J., in the spring. Elwyn married the 
former Jennifer Wilson (a girl he met in 
California) last August. . . . Mike Lieber- 
man received his Ph.D. in electrical engi¬ 
neering from M.I.T. in September 1966, 
and like Elwyn has joined the staff at Cal 
of Berkeley as an assistant professor. 
Mike’s field is beam-plasma interactions. 
He married the former Marlene Kay, a 
Smith graduate from Findlay, Ohio, in 
June 1965. They have taken the apart¬ 
ment recently vacated by Elwyn. Marlene 
should have given birth to their first child 
by now, since it was due in February. 
. . . Ken Gentle, who was “straight A” 
as an undergraduate, kept his record un¬ 
blemished and received his Ph.D. in 


110 




(plasma) physics from M.I.T. in Septem¬ 
ber 1965. Ken was an instructor at M.I.T. 
until last June when he went to Europe 
(Trieste) for an international plasma 
conference. He is currently an assistant 
professor at the University of Texas and 
is still a bachelor. . . . Bob Gilmore has 
almost completed work on his Ph.D. 
thesis at M.I.T. and may have received 
his degree by now. He is now a judo 
“black-belt” and will probably become 
engaged very shortly (Sec. note—no re¬ 
lation between those facts implied). Bob’s 
field of endeavor is theoretical physics 
(specifically group theory). . . . Tom 
Greytak expects to receive his Ph.D. from 
M.I.T. shortly and will then become an 
instructor. His field is solid state physics. 
Last June he married the former Betsy 
Bardeen, a Wellesley graduate whose 
father John is a Nobel Laureate. . . . 
Paul Schroeder, another physicist, is 
working with lasers and expects to receive 
his Ph.D. from M.I.T. in February or 
March. He married the former Mary Jo 
Cahill, a Colby graduate, from Stoneham, 
Mass., last February. Mary Jo should 
have had their first child by now, since 
she, as Mrs. Lieberman, was expecting 
in February. . . . Roger Sullivan is an¬ 
other physicist who, after enjoying a year 
in Europe on a Fulbright scholarship, is 
back here working for his Ph.D. in 
cosmic ray physics. . Roger hopes to 
finish by this coming June. Last August 
he married the former Sue Goodpaster, 
a Wellesley graduate who is the daughter 
of Lt. General Andrew J. Goodpaster. 
Jim Ross was an usher at their wedding, 
as well as Ed Feustel and Irv Thomae. 
Ed obtained his M.S. at M.I.T. in E.E. 
(information theory) in 1964 and has just 
about completed the requirements for his 
Ph.D. at Princeton. Ed is still a bachelor. 
Irv Thomae married the former Sally 
Campbell, a Wichita girl who graduated 
from Wellesley and is now at Harvard, 
a few days after our commencement. Irv 
got his S.B. in physics, but has since 
switched over into the Electrical Engi¬ 
neering Department (in neural biophys¬ 
ics). Irv hopes to receive his degree in 
June. Irv and Sally have no children yet. 
Jim’s letter also bore some unhappy tid¬ 
ings. Jim Ellis completed the requirements 
for his M.S. in Electrical Engineering 
and received that degree from M.I.T. in 
June 1964. One week later he was hit 
by a car while crossing Massachusetts 
Avenue, and his left leg was severely 
crushed. Jim was in Peter Bent Brigham 
Hospital for many months, and his leg 
was partially healed, although a future 
operation may still be necessary. He 
dropped out of school (having been a 
Ph.D. candidate until then) and went 
home to Tulsa where he got a job with 
North American Aviation Company. Last 
May his mother died of cancer. Jim, who 
ushered at Elwyn’s wedding, says he is 
not coming back to M.I.T. but may get 
his Ph.D. somewhere else eventually. I 
am certain that I speak for the entire 
class in wishing Jim a complete and total 
recovery and a happy future. . . . Thanks 
to Jim Ross who wins the Snoopy award 
for newshound of the month.— Jerry 
Katell, Oceanic Properties, Inc., One Bush 
Street, San Francisco, Calif. 94104 


’63 

It's getting to the point where even news¬ 
paper clippings about classmates are be¬ 
coming rare. Somebody had better send 
some news soon. Otherwise this is what 
you should expect in the future: “Frank 
Levy is writing his doctoral dissertation 
on the financial costs of integrating 
Boston’s elementary schools.” Or how 
about: “Dr. Saul Cherkofsky has joined 
the staff of the DuPont Company’s Cen¬ 
tral Research Department at the Experi¬ 
mental Center near Wilmington.” Or: 
“A research paper by Daniel Wilkins has 
won for him the annual Mark Mills 
Award of the American Nuclear Society.” 
And; “Ben Saievetz spent a year with 
McDonnel after getting his M.B.A. from 
Harvard. Now he is with TWA as an 
operations analyst.” Also: “First Lt. 
Ken Wyler is now with the A.F. Military 
Airlift Command and is stationed at 
McChord A.F.B., Washington.” Some¬ 
body please send some news to— Bob 
Johnson, 245 E. 19 St., N.Y., N.Y. 10003 

’64 

This issue has yielded three class heros, 
Doug McCallum, John Freeman, and 
Mel Oliven, all of whom wrote letters and 
contributed news of others. Similar action 
from members of ’64 we haven’t heard 
from in several years would be of great 
interest to the class and much appreci¬ 
ated. Doug McCallum received his M.S. 
in Regional Planning at the University 
of North Carolina in June and is now 
working on his Ph.D. Last summer he 
was in Bogota, Columbia, on an OAS 
Fellowship. His wife, the former Jan 
Kozyra of Simmons ’64, is working as an 
economist for the North Carolina Fund, 
a poverty and economic development 
body. Doug reports he loves living on a 
rural route a few miles from the uni¬ 
versity—and only 10 minutes away. . . . 
John Freeman and his wife Margaret 
both received their masters from the 
University of New Mexico in June. Mar¬ 
garet is now a counselor at a high school, 
and John is finishing up his doctorate in 
E.E. He says he has one more year to 
go. . . . Mel Oliven is working on his 
Ph.D. in Space Physics at the University 
of Iowa. His wife Carol is working toward 
her Ph.D. there in Economics. They both 
have received their masters degrees. Mel 
has been working with “Radiation Belt” 
Van Allen himself, and has been coast 
to coast presenting scientific papers on 
some satellite experiments and balloon 
research he conducted in the summer of 
1965 in the Artie. Carol and Mel are 
houseparents to a large co-ed dorm with 
all the modern conveniences 1000 stu¬ 
dents require—indoor swimming pool, 
sauna baths, etc! . . . And now the 
news of others: Richard Boyd is an 
assistant professor of mathematics at the 
University of Michigan. . . . Danny 
Chow has been working for Pratt-Whit- 
ney in Hartford, Conn., since he got his 


M.S. in Chemical Engineering at M.I.T. 
in 1965. . . . Tom Herbert and his wife 
Kathy have a very cute little girl named 
Janet. . . . Ray Leanza is a second lieu¬ 
tenant in the Air Force, is a bona fide 
jet pilot, and is stationed in Arizona as 
a pilot instructor. He is reported to be 
enjoying flying ( more than E.E.! Dick 
McEntire is well along in his Ph.D. pro¬ 
gram in space physics at the University 
of Minnesota. . . . Mike Murray is in 
E.E. at Berkeley and recently passed his 
qualifying exams. He was married to the 
former Amy Cohen of Radcliffe last 
year. . . . Ken Schatten is working on a 
Ph.D. in physics at Berkeley. He is doing 
research in plasma physics. . . . Bob 
Scott was married to the former Miss 
Sherry Fink in Detroit late in ’66. Bob 
Kimmel was a member of the wedding 
party. . . . Sam Taub has passed his 
Ph.D. qualifying exams in physics at 
Brooklyn Polytech. I spotted Sam in 
downtown Boston in the fall, and he is 
looking well. . . . Al Weinstein is work¬ 
ing on his Ph.D. at Berkeley. That’s it 
for this month.—Ron Gilman, 202A 
Holden Green, Cambridge, Mass. 02138 


’65 

Many thanks to those of you who sent in 
news items this past month; keep them 
coming. Bary Pollack received his Mas¬ 
ters in Computer Science at Stanford 
University in June and is now working 
towards his Ph.D. . . . Bill Podolsky is 
working towards his Ph.D. in Physics at 
the University of California at Berkeley. 

. . . Jim Larsen and Miss Dee Dresser 
are engaged to be married in June. . . . 
Edwin Kampmann is currently in the 
Ph.D. program in City and Regional 
Planning at the University of Calif, at 
Berkeley, and in his spare time has taken 
up playing the oboe. . . . Marshall 
Fisher is back at the Sloan School. . . . 
Steve Lipner has passed his qualifying 
exams in civil engineering at M.I.T. . . . 
Jim Taylor finished his masters work at 
the Sloan School and is now in Baton 
Rouge working for Humble Oil. . . . 
John Larkin was married last Easter 
Sunday to the former Miss Lucille Anne 
Walbridge. John is currently working to¬ 
wards his B.D. degree at Gordon Divinity 
School in Beverly, Mass. . . . Richard 
Schwarz is doing graduate study at Duke 
University. . . . Willard Welch married 
the former Miss Winona Hart in June and 
is now working towards his Ph.D. at 
Rice University in Houston, Texas. . . . 
Gene Chase is in the Ph.D. program at 
Cornell while also teaching mathematics 
at Houghton College in New York. . . . 
Lowell Anderson is working at Honeywell 
in Wellesley, Mass., as an instructor on 
computer trouble-shooting and repair. 
. . . Dennis Bekeny is engaged to Martha 
Wilson with the wedding planned for 
June 3, 1967. Dennis is currently at 
M.I.T. doing graduate study in the De¬ 
partment of Food Science and Nutrition. 
. . . Steve Ivester entered the Coast 
Guard in February. . . . Don Shulman 
married the former Miss Jill Colby of 
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Pittsfield, Mass., on December 26, 1966. 
—Jim Wolf, Secretary, McCulloch C-41, 
Harvard Business School, Soldiers Field 
Road, Boston, Mass. 02163 


Graduate Students 


V 

Interviewers visiting the Department of 
Chemistry during the first term of this 
academic year who had previously been 
awarded advanced degrees in chemistry 
from M.I.T. were as follows: (Perhaps 1 
should add that many industries have 
adopted the policy of assigning alumni 
who are engaged in research to interview 
candidates for the doctorate on an imme¬ 
diate or long-range basis.) Dr. Barry 
Bloom, Ph.D., 1951, Chas. Pfizer and 
Company; Dr. Jay H. Vreeland, Ph.D., 
1958, S. D. Warren Company; Dr. Ed¬ 
ward Atkinson, Ph.D., 1936, Arthur D. 
Little Company; Dr. Robert W. Walker, 
Ph.D., 1952, Rohm and Haas Company; 
Dr. Dale W. Rice, Ph.D., 1961, Corning 



James E. Cantrill, 
V, Ph.D. ’59 


Glass Company; Dr. Paul H. L. Walters, 
S.B., M.I.T. Ph.D., University of Kansas, 
1960 E. I. du Pont de Nemours and Com¬ 
pany, Inc.; Dr. E. P. Przbylowicz, Ph.D., 
1956, Eastman Kodak Company; Dr. 
William A. Bolhofer, Ph.D., 1950, Merck 
and Company; Dr. John Wollensak, 
Ph.D., 1958, The Ethyl Corporation; Dr. 
W. F. Erman, Ph D., 1957, The Procter 
and Gamble Company; Dr. Charles M. 
Starks, Ph.D., 1955, Continental Oil 
Company; Dr. Robert S. MacDonald, 
Ph.D., 1952, The General Electric Com¬ 
pany; Dr. W. F. Gorham, Ph.D., 1951, 
The Union Carbide Company; Dr. C. N. 
Winnick, S.B., M.I.T., 1948; Ph.D., Uni¬ 
versity of Illinois, 1951 Halcon Inter¬ 
national; Dr. Richard F. Merritt, Ph.D., 
1962, Rohm and Haas, Huntsville, Ala¬ 
bama; Dr. Herbert C. Wohlers, Ph.D., 
1944, Allied Chemical Company; Dr. 
Leonard Leum, Ph.D,, 1936, Arco Chemi¬ 
cal Company—a division of Atlantic Re¬ 
fining: Dr. R. A. Laudise, Ph.D., 1956 
and Dr. A. D. Pearson. Ph.D., 1957, 
both representing The Bell Telephone 
Laboratories. The interview schedules 
were also open to our 56 research asso¬ 
ciates and 9 postdoctoral fellows. About 
one-half are foreign nationals who re¬ 
ceived their doctorates in colleges and 
universities outside the United States— 
in England, Switzerland, Yugoslavia, Aus¬ 
tralia, Austria, Finland, Sweden, France, 


t) 

Japan, Israel, Italy, Argentina, Germany, 
Holland and India. A year or two of 
postdoctoral study seems to be in vogue 
in this day of specialization, though some 
of those who visited the department, who 
did not have the opportunity to specialize, 
question the procedure, except for those 
who are interested in a teaching career. 
Time will tell, but the trend toward fur¬ 
ther education is evident. 

The content of a letter from A. Truman 
Schwartz, Ph.D., June 1963, (dated Janu¬ 
ary 10, 1967) will be of interest to many 
of the alumni who were in residence at 
that time. From M.I.T. he went to the 
Miami Valley Laboratories of the Procter 
and Gamble Company, devoted primarily 
to basic investigations in all branches of 
chemistry. A long paragraph on his re¬ 
search on substances and equipment is 
omitted, but related to the biophysical 
chemistry of proteins in which he made 
some notable contributions. In March of 
1965 he returned to his alma mater, the 
University of South Dakota, where as 
the Arthur Lee Haines Lecturer and 
Visiting Scientist in Chemistry, he lec¬ 
tured and renewed his acquaintances with 
his former professors. In August 1966 he 
resigned his position at Procter and 
Gamble to accept an assistant professor¬ 
ship at Macalester College, St. Paul, 
Minn., a “vigorous liberal arts college of 
about 1,800 students,” where he teaches 
general chemistry and advanced physical 
chemistry. The Chairman of the Depart¬ 
ment of Chemistry is Dr. Emil J. Slowin- 
ski, Ph.D. Chemistry, M.I.T., 1949. He 
is continuing his research in protein 
chemistry, collaborating with a number of 
faculty members of the University of 
Minnesota. He ends his letter, “Beverly 
and I have one son, Ronald Eric, born 
September 5, 1964, in Cincinnati. We live 
at 1876 Wellesley Avenue, St. Paul, 
Minn., 55105.” . . . James T. Corless 
has been on the faculty of the Graduate 
School of Oceanography in the University 
of Rhode Island since the award of his 
doctorate in September 1963. His re¬ 
search has been concerned with stable 
isotope geochemistry in sea water. He 
and his wife, Inge, would welcome seeing 
any former M.I.T. friends at their home 
at 38 Helme Road, Kingston, R.I. They 
have two children, ages five and one. 
“Jims” studied in the inorganic nuclear 
field under Professor Glenn Gordon 
(Chemistry) and John Winchester, Ph.D., 
Chemistry, 1955, and until recently a pro¬ 
fessor in the Department of Geology, 
M.I.T. ... A letter from Richard A. 
Durst, dated November 18. 1966, was 
welcome and will be of interest to those 
who knew him. After receiving his degree 
of Doctor of Philosophy in September 
1963, he joined the Bureau of Standards 
as a resident research associate (postdoc¬ 
toral). For the academic year 1964-65 he 
was a visiting assistant professor of chem¬ 
istry at Pomona College in Claremont, 
Calif., which he describes as one of the 
best-equipped and academically distin¬ 
guished undergraduate colleges in the 
country. The following year he returned 
to Boston College, his alma mater, as an 
assistant professor. However, a strong 
desire to concentrate on fundamental re¬ 
search led him back to the Bureau of 


Standards where he is a research chemist 
in analytical chemistry. He is situated in 
their new laboratory in suburban Mary¬ 
land. “Bob” was married in August 1964. 
He and his wife Susan have a daughter 
Kierstin (15 months) and hopes for a son 
—on the way as of November 1966. If 
in Washington, call him at Chemistry 
B-326, Department of Commerce, Na¬ 
tional Bureau of Standards, Washington, 
D.C. 

Dr. James E. Cantrill, Ph.D. ’59, has 
been named manager, advanced develop¬ 
ment, for the General Electric Polycar¬ 
bonate Research and Development Sec¬ 
tion in Pittsfield, Mass. He will be 
responsible for the operation of advanced 
development, which includes the develop¬ 
ment of new technology associated with 
polycarbonates and the raw materials from 
which they are made. Since joining Gen¬ 
eral Electric Dr. Cantrill has filed three 
patent applications relating to polycarbon¬ 
ate resins, for which he has received 
monetary awards and a patent medallion. 
Prior to this he worked as a research 
chemist for the Eastman Kodak Com¬ 
pany in Rochester, N.Y., and served as 
chairman of the Department of Chemistry 
at Villa Madonna College in Covington, 
Ky., for three years. He and Mrs. Cantrill, 
with their five small daughters and one 
son, live on Strong Avenue, Pittsfield.— 
Professor Leicester F. Hamilton, Room 
4-258, M.I.T., Cambridge, Mass. 02139 


VI 

Thomas J. Lynch, S.M. ’59, has responded 
to our graduate students column saying 
that he considers it a welcome addition to 
the magazine. While studying at M.I.T. 
he was a research assistant in the Servo¬ 
mechanisms Laboratory where he worked 
on the design, construction and test of 
a Doppler-radio receiver. The two years 
following his M.I.T. study were spent 
with Westinghouse in Baltimore in ad¬ 
vanced radar systems. In 1961 he joined 
the NASA Goddard Space Flight Center 
at Greenbelt, Md., where he is now en¬ 
gaged in data-compression research. An 
important milestone was the award of the 
Ph.D. degree in Electrical Engineering in 
June, 1966, from the University of Mary¬ 
land. Dr. Lynch became a licensed pro¬ 
fessional engineer in the state of New 
York in 1960 and expressed a strong 
feeling about the lack of professionalism 
among engineers and the apathy of 
engineers toward professional registration, 
remarking that only about ten per cent 
of all engineers are registered. His mili¬ 
tary service as First Lieutenant in the 
U.S. Army followed his graduation from 
the City College of New York in 1955. 
. . . Dennis E. Speliotis, S.M. ’57, E.E. 
'58, is manager of advanced recording 
technology with the IBM Systems De¬ 
velopment Division at Boulder, Colo. 
One of our Course VI-A students, Nathan 
Curland, was on assignment with Dr. 
Speliotis last summer and gained valuable 
experience in the field of magnetic record¬ 
ing and the application of computer pro¬ 
gramming to magnetic research. A native 
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of Greece, Dr. Speliotis did his under¬ 
graduate work in electrical engineering 
at the University of Rhode Island and 
entered M.I.T. in 1955 as a teaching 
assistant. His Master’s thesis was on 
magnetic frequency multipliers under the 
supervision of Dr. Alexander Kusko, 
S.M. '44, Sc.D. ’51. Dennis did further 
graduate work in solid-state physics at 
the University of Minnesota and was 
awarded the Ph.D. degree there in 1961, 
after which he joined IBM at Pough¬ 
keepsie. 

Anthony P. DiVincenzo, S.M. ’47, 
has been appointed assistant division 
manager at the Control Division of Re¬ 
liance Electric and Engineering Company 
of Cleveland, Ohio. He also retains 
his former position of division engi¬ 
neering manager. He joined Reliance in 
1947 as supervisor of control develop¬ 
ment engineering following his graduate 
work at M.I.T. His undergraduate work 
was done at Case Institute of Technology, 
and after two years of industrial experi¬ 
ence in the design of hydro and steam 
power plants, he joined the U.S. Navy 
in 1942 and completed a course at the 
M.I.T. Radar School. He then went to 
sea as lieutenant with the Pacific Fleet, 
returning to the M.I.T. Radar School as 
a laboratory instructor in 1945. Active 
in professional engineering associations, 
he is a member of the National Electrical 
Manufacturers Association and the Insti¬ 
tute of Electrical and Electronics Engi¬ 
neers. He has served as an officer and 
executive committeeman for the Cleve¬ 
land Section, I.E.E.E. and as a director 
of the Northeastern Ohio Science Fair. 
. . . Russell R. Pfeiffer, S.M. ’60, Ph D. 
’63, joined the Faculty of Washington 
University in St. Louis last fall as asso¬ 
ciate professor of electrical engineering. 
His particular interest is in engineering 
biophysics, specifically in sensory com¬ 
munication in animals. He is seeking to 
determine how the information and 
signals are assembled and transmitted 
through the auditory system as a whole. 
In his doctoral thesis under the super¬ 
vision of Professor William M. Siebcrt. 
he made an experimental and theoretical 
study of transducer units in the ear. His 
research was extended along these lines 
while from 1963 to 1965 he held an as¬ 
sistant professorship at M.I.T. as a Ford 
Foundation Postdoctoral Fellow. His final 
year, 1965-’66, at M.I.T. was spent as a 
research associate. He holds membership 
in the American Association for the Ad¬ 
vancement of Science, the Biophysical 
Society and the Acoustical Society of 
America. A native of Milwaukee, Wis., 
he did his undergraduate work at Purdue 
University, and won a National Science 
Foundation fellowship which he held 
from 1959 to 1961. . . . Charles Freed, 
S.M. ’54, E.E. '58, is a staff member in 
the applied optics group at Lincoln Labo¬ 
ratory working with Dr. Robert Kingston. 
VI-A ’47 and Ph.D. VIII. He has pub¬ 
lished several papers recently on intensity 
fluctuation measurements on laser light, 
both below and above the threshold of 
oscillation. He is currently working on 
the stability type of measurements includ¬ 
ing frequency-modulation noise. A native 
of Budapest, Hungary, he received the 


B.E.E. degree at New York University 
in 1952. He and Mrs. Freed and their 
two daughters live on Browning Lane, 
Lincoln, Mass., and are frequently seen 
on Sundays at the M.I.T. Student Center 
and at the skating rink. . . . Ralph C. 
Johnston, S.M. E.E. ’58, reports his mar¬ 
riage last June 18 to Miss Linda Sherman 
of Greenfield, Mass., an art student at 
the Boston Museum School. They reside 
at 96 Popular St., Watertown, Mass. Mr. 
Johnston is a staff member with the com¬ 
puter components group at Lincoln Lab¬ 
oratory, working with Dr. Donald O. 
Smith (VI S B. ’49, VI S.M., VIII Ph D.) 
on instrumentation for physics experi¬ 
ments in magnetic films. He sang in the 
recent Chorus pro Musica—Boston Sym¬ 
phony production of Lohengrin and in 
the Boston Opera Company’s production, 
Moses and Aaron. He received the B.S. 
degree in Electrical Engineering at Iowa 
State University in 1955. . . , The 
Board of Directors of IEEE has an¬ 
nounced its 1966 list of members elevated 
to the grade of Fellow, effective January 
1, 1967. Recognition of the awards will 
be made by the president of IEEE at the 
annual banquet March 22 during the 
International Convention in New York 
City. Of the M.I.T. graduate student 
category, the following with their cita¬ 
tions are included: Clarence J. Baldwin, 
Jr., E.E. '57, manager of advanced de¬ 
velopment, electric utility engineering, 
Westinghouse Electric Corporation, "for 
contributions to the planning of power 
generation, transmission and distribution 
systems”; Robert W. Beatty, S.M. ’43, 
scientific consultant, National Bureau of 
Standards, “for contributions to micro- 
wave measurements and techniques”; 
James M. Ham, S.M. ’47, Sc.D. ’52, Dean 
of Engineering at the University of To¬ 
ronto, “for leadership in engineering 
education and research, and for contribu¬ 
tions to the field of automatic control 
systems”; E. Calvin Johnson, Jr., S.M. 
’49, E.E. ’50, Sc.D. ’51, assistant general 
manager, Bendix Research Laboratories, 
Southfield, Mich., “for contributions to 
the field of control systems technology, 
numerically controlled machine tool sys¬ 
tems, and automation.” Alan L. Mc¬ 
Whorter, Sc.D. '55, professor of electrical 
engineering, M.I.T. and head of solid 
state division, Lincoln Laboratory, “for 
outstanding contributions to the funda¬ 
mental understanding of solid state elec¬ 
tronic devices”; Max T. Weiss, S.M. ’47 
(VIII Ph.D.), general manager of labora¬ 
tories division. Aerospace Corporation, 
“for contributions to microwave ferrites 
and in the management of research.” . . . 
Peter R. Metz, S.M. '58, reports that he is 
assistant professor of electrical engineer¬ 
ing at his alma mater, the University of 
Washington.—Professor Karl L. Wildes, 
Room 4-343, M.I.T., Cambridge, Mass. 
02139 


XYI 

Your response to my recent letter indi¬ 
cates an overwhelming approval of identi¬ 
fying graduate-only alumni by course. 


Eric G. Friberg, 

XVI, S.M. ’65 

and many of you have sent me very in¬ 
teresting letters. There does seem to be 
some question as to just what kind of in¬ 
formation is wanted. I suggest you con¬ 
sider this column to be like the bulletin 
board in a general store—a place for in¬ 
formation about you or your Course XVI 
colleagues that would be of interest to 
each other. Our group has one small sec¬ 
tor who have recently been making news 
and will continue to do so, five of the 
astronauts. Dave Scott, in Gemini VIII, 
where it was shown that a safe landing 
could be made even after severe malfunc¬ 
tion of equipment in space and “Buzz” 
Aldrin in Gemini XII, whose perform¬ 
ance materially extended our knowledge 
of extra-vehicular activities, have already 
been in space. Coming along soon are 
Russ Schweikert, Ed Mitchell, and 
Charles Duke. We are very proud of our 
astronaut colleagues. ... A sad note 
from our charter member. Dr. Hunsaker, 
“We regret to report the death of Mrs. J. C. 
Hunsaker (Alice Avery). She had been in 
poor health for some time and passed 
away in her sleep in September 1966. She 
leaves four children and nine grandchil¬ 
dren. Mrs. Hunsaker, before her marriage 
in 1911, attended Farmington School and 
the School of the Museum of Fine Arts. 
She was a member of the Colonial Dames, 
Chilton Club, Sewing Circle, and the 
Beacon Hill Reading Club.” . . . Jerome 
Namias is Chief, Extended Forecast Divi¬ 
sion, of the Weather Bureau; although 
meteorology is now considered an earth 
science, we fondly remember our mete¬ 
orologist friends from past days. . . . H. 
F. Lloyd (Capt. U. S. N.) is now the com¬ 
manding officer of the Naval Air Training 
Center at Memphis, having recently been 
the Deputy Superintendent of the Navy 
Postgraduate School. . . . We find John 
Hovorka is professor and head of the 

John A. Schira, Jr., XVI, S.M. ’62 
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Physics Department at Hobart and Wil¬ 
liam Smith Colleges—how our group gets 
around after leaving M.l.T. . . . Fred 
Dent (Major General, USAF Ret.) has de¬ 
cided to live up to his Air Force title and 
now is pursuing the finer life in Florida. 
... In the greater Boston area we have 
Sid Lees as head of the Bioengineering 
Department of Forsyth Institute for Re¬ 
search and Advanced Study; AI Ehren- 
fried who is very busy at Technical Mar¬ 
keting Associates and Metritape Controls, 
the latter making equipment to measure 
the level of liquids and powders; and 
Steve Levine in a new research organiza¬ 
tion. the Analytic Sciences Corporation. 

. . . Tom Harriman, vice-president for 
corporation development of Giannini 
Controls, writes from New York that 
they, “with a double handful of M.l.T. 
graduates” are busy with data-processing. 
fluid controls, etc., for industrial and 
aerospace use. 

Eric G. Friberg, S.M. ’65, has been 
promoted to first lieutenant in the U.S. 
Air Force. He is a project engineer at 
Wright-Patterson A.F.B.. Ohio, and is a 
member of the Office of Aerospace Re¬ 
search which is responsible for the total 
Air Force research program and certain 
parts of research programs of other 
government agencies. A graduate of the 
Frankfurt (Germany) High School, he 
received an A.B. degree in engineering in 
1964 from Harvard and was commissioned 
there upon completion of the Air Force 
Reserve Officers Training Corps program. 

. . . U.S. Air Force Captain John A. 
Schira, Jr„ S.M. ’62, helped boost astro¬ 
nauts Lovell and Aldrin safely into orbit 
for their four-day space flight. He is as¬ 
signed to the Gemini launch vehicle di¬ 
vision, Patrick A.F.B., Fla., and helped 
assure the safe and reliable operation of 
the Titan booster that hurled the space¬ 
craft into orbit. A graduate of Solon High 
School, Ohio, Captain Schira received his 
B.S. degree and his commission in 1960 
upon graduation from the U.S. Air Force 
Academy. ... So many letters are coming 
in that it will be necessary to continue this 
column in the next issue of the Review.— 
Professor Walter Wrigley, Room ILS-419, 
M.l.T., Cambridge, Mass. 02139 


Sloan Fellows 


William G. Kay, Jr., '63, has been ap¬ 
pointed president of the Rival Pet Foods 
Division of Associated Products, Inc., in 
Chicago. Most recently Mr. Kay was as¬ 
sociated with Campbell Soup Company as 
vice-president in marketing of Pepperidge 
Farm, Inc., and as vice-president and 
general manager of the Frozen Food Di¬ 
vision of Pepperidge Farm. 

William S, Nochisaki, ’60. changed his 
position effective the first of this year to 
become executive director of manufactur¬ 
ing with the Bell Aerosystems Company 
in Buffalo, N.Y. He will be reporting to 
the vice-president of manufacturing, 
Robert S. Ames, ’54. Mr. Nochisaki was 
formerly chief of manufacturing services 
with Sikorsky Aircraft, a division of Unit¬ 
ed Aircraft Corporation. 


Club News 


Alumni Council: 

Reviewing the Earth Sciences 

A full evening of activity and entertain¬ 
ment greeted members of the Alumni 
Council at its 390th meeting on January 
30. The principal speaker, Frank Press, 
head of the Department of Geology and 
Geophysics, described teaching and re¬ 
search in a number of fields in the earth 
sciences, including the study of the earth 
as a heat engine caused by internal ra¬ 
dioactivity, high-pressure geophysics 
through which may be duplicated in the 
laboratory conditions presumed to exist 
in the earth’s core, research into earth¬ 
quakes and their prediction and into the 
detection of nuclear explosions, fossil 
magnetism as a new tool for studying the 
age and development of the earth, seis- 
mography on the lunar surface, planetary 
electricity and magnetism and the cosmic 
and atmospheric radiation areas, physical 
oceanography, and geochemistry. In his 
remarks and in response to questions. Dr. 
Press emphasized the importance of the 
increasing knowledge of the moon which 
is promised in the very near future by 
unmanned and manned lunar explora¬ 
tions. 

The secretary reported the nominations 
for officers of the Alumni Association and 
term members of the Corporation which 
are listed elsewhere in this issue of the 
Review; the Executive Committee pro¬ 
posal of John J. Wilson, ’29 (District 1) 
and endorsement of Edward J. Norris, ’31 
(District 2), James B. Neal, T5. and H. 
Sheldon Smith. ’31 (District 3), and Ru¬ 
dolph J. Ozol, ’36, and William H. Cor- 
reale, ’24 (District 5) for members of the 
National Nominating Committee: and the 
Executive Committee’s action to recog¬ 
nize the Graduate Alumni Association of 
the Sloan School of Management, thus 
assuring representation for this group of 
about 1.000 alumni on the Alumni Coun¬ 
cil. (The G.A.A.’s first representative on 
the Council is Arthur P. Alexander, ’58.) 

Following the official business of the 
meeting, members of the Council viewed 
a motion picture of the inauguration of 
Howard W. Johnson by Oscar H. Horo- 
vitz, ’22, which is now available for use 
by Alumni clubs throughout the country: 
and the NASA films of the Gemini 12 
flight, including the extravehicular activ¬ 
ity of Edwin E. (“Buzz”) Aldrin, ’63. The 
NASA film was narrated by Peter 
Gwynne. Acting Managing Editor of 
Technology Review, who prepared the 
Gemini report for the February issue. 


M.l.T. Club of Delaware Valley: 

Hosts President Howard W. Johnson 

President and Mrs. Howard W. Johnson 
were the honored guests of the M.l.T. 
Club of Delaware Valley at the winter 
dinner meeting held at the Union League 
of Philadelphia on January 25, 1967. Ap¬ 
proximately 250 alumni and wives at¬ 
tended the meeting at which President 
Johnson presented a most interesting ad¬ 
dress on the many changes taking place 


at the Institute. Prior to the address Mr. 
Theodore A. Mangelsdorf, ’26, President 
of the M.l.T. Alumni Association, pre¬ 
sented to Mr. Donald F. Carpenter, ’22, 
the award of the Bronze Beaver for his 
outstanding service to the Institute. 

At a brief business meeting the follow¬ 
ing alumni were elected as officers of the 
Club for 1967: President, Gilbert P. 
Monet, ’43; First Vice-president, Lee C. 
Eagleton, ’44; Second Vice-president, 
John B. Murdock, ’41; Third Vice-presi¬ 
dent, A. Rufus Applegarth, ’35; Treasur¬ 
er, Harold R. Spaans, ’30: Secretary. Ed¬ 
ward S. Halfmann, ’36: Assistant Secre¬ 
tary, Jack A. Raymond, ’58. The following 
were elected to the Executive Committee: 
Arthur D. Bertolett, ’31; John S. O’Conor, 
'36; Rea W. Stanhouse, '41; George S. 
Saulnier, ’47: John D. Fogarty, ’49; Chris¬ 
tian Schlemmer, Jr., ’59; George A. 
Schnabel, '60.—Edward S. Halfmann, ’36, 
432 Parkview Drive, Wynnewood, Pa. 
19096 

M.l.T. Club of Western New York: 

Dr. Killian to Visit April 10 

The occasion of Dr. James R. Killian’s 
April 10 visit to the Western New York 
area (Buffalo—Niagara Falls) will be our 
most important alumni event here in 
many years. The M.l.T. Club of Western 
New York and our area Educational 
Council have combined forces to sponsor 
a most inviting dinner program at Buf¬ 
falo’s spanking new Hearthstone Manor. 
Dr. Killian's program will be a fascinat¬ 
ing presentation on modern teaching phi¬ 
losophies and techniques, “Innovation in 
Education.” Our Dinner Committee plans 
not only to invite M.l.T. alumni, their 
husbands, wives and guests, but area sci¬ 
ence teachers, other educators, and inter¬ 
ested individuals. 

Current M.l.T. students in the Western 
New York area April 10 are also invited, 
and we certainly would be pleased if the 
parents of these students could be in at¬ 
tendance. Local alumni officers have 
planned a reception preceding the dinner 
and evening program to afford all guests 
an opportunity to visit with Dr. Killian 
and also view various enlightening ESI 
displays. Advance reservations for the 
April 10 event may be obtained by writ¬ 
ing or calling Miss Joan Mathien, 438 
Main Street. Buffalo, New York, 14202— 
telephone TL 6-2222.—Charles Diebold, 
III, Chairman, Killian Dinner Committee 

M.l.T. Club of Southwest Florida: 

Ladies Night in Sarasota 

The M.l.T. Club of Southwest Florida 
held its annual Ladies Night on Decem¬ 
ber 12, 1966, at Martine’s on South Tami- 
ami Trail, Sarasota. Col. and Mrs. Gran¬ 
ville B. Smith, ’18, related the “fun” and 
“frazzed” sides of their 1965 trip to Eu¬ 
rope and showed pictures taken in Spain 
and North Africa. Attending: Joe and 
Mrs. Wattles, ’08: Hardy Cook. ’09 (Mrs. 
Cook was recovering from a virus): Sam 
and Mrs. Rogers, ’13: Emory and Mrs. 
Kemp, ’16 (Alumni Council Representa¬ 
tive): Granville and Mrs. Smith, *18; Hen¬ 
ry and Mrs. Nash. ’20: “Bob” and Mrs. 
Robillard. ’20 (Director); Jack and Mrs. 
Starkweather, ’21; Ray and Mrs. Holden, 
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More than 600 Los Angelinos attended 
the M.I.T. Club of Southern 
California’s dinner on January 17 to 
honor President and Mrs. Howard W. 
Johnson. The audience included several 
hundred alumni and their wives, 
representatives of Southern California 
industry, and a number of high school 
teachers and counselors. The pictures 
show Robert K. Wead, ’36, secretary of 
the club, during his part of the annual 
business meeting which preceded 
President Johnson’s address; and views of 
President Johnson greeting James H. 
Doolittle, ’24. and the President and Mrs. 
Johnson with Mr. and Mrs. Ivan A. 

Getting (’33). The affair was arranged 
under the direction of Arthur Schwartz, 
’47, president of the club. 
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’23; Lowell and Mrs. Holmes, ’23 (Secre¬ 
tary-Treasurer); Dave and Mrs. Joy, ’23; 
G. G. and Mrs. Kearful, ’24; “Ben” and 
Mrs. Groenewold, ’25 (President); Nat 
and Mrs. Gada, ’26; “Bill” Grunwell, ’28 
(Director) and Mrs. Van Cleave; Dave 
and Mrs. Eberly, ’49 (Vice-president). 
Voted to draft “Bat” Thresher, T8, for a 
Special Ladies Night in January. (“Bat” 
was reported to be at Cocoa Beach taking 
the Sun Cure). “No Dice.”—Lowell L. 
Holmes, ’23, Secretary, P.O. Box 2271, 
Sarasota, Florida 33578 

M.I.T. Club of Milwaukee: 

Picnic, Theatre, Christmas Luncheon 

The Milwaukee M.I.T. Alumni Club ac¬ 
tivity last summer included two enjoyable 
events. One was a picnic at the home of 
Harold Koch at Pewaukee Lake, Wis., 
about 20 miles west of Milwaukee. The 
weather was lovely, and we all enjoyed 
swimming, boating, lawn games and a 
sumptuous catered outdoor buffet dinner. 
We had a good turnout (about 60) includ¬ 
ing a number of children and M.I.T. stu¬ 
dents. The other event was a delightful 
theatre party of 20 alumni and wives at 
the Sunset Playhouse in Elm Grove, Wis., 
to see the presentation of the musical play 
Oklahoma. After the theatre we went to 
the Black Steer restaurant for a late 
snack. 

The Club held an annual Christmas 
luncheon on December 27th at the Mil¬ 
waukee University Club for M.I.T. stu¬ 
dents residing in the Milwaukee area. 
This event was attended by M.I.T. alumni, 
students and fathers of the students. Out 
of 27 students in the Milwaukee area, 16 
students including one coed, Miss Joan 
Etzweiler, were in attendance. Brief talks 
were given by students Edward and Fred 
Gruhl on current Institute life. Some of 
the interesting facts mentioned were; so 
much construction going up on campus 
now that parking facilities are fast disap¬ 
pearing and top level Institute meetings 
are being held to solve faculty parking 
problems (no parking facilities available 
to students); out of about 3600 under¬ 
graduates, 160 are women students; at 
present there are the same number of 
graduate students as there are undergrad¬ 
uates, and within the next few years there 
will be more gradute students than under¬ 
grads; such a large number of M.I.T. 
alumni are enrolled in the Harvard Grad¬ 
uate School that there is now an M.I.T. 
alumni club at Harvard. Another high¬ 
light of this Christmas luncheon meeting 
was the citation and presentation of a 
certificate of achievement to William H. 
Schield, Jr., ’46, for attaining an outstand¬ 
ing record in directing the 1966 Alumni 
Fund Drive in the Milwaukee area. Total 
receipts for the Institute for the 1966 
Alumni Fund were $2,210,356 with 16,- 
272 alumni contributing. M.I.T. students 
attending the luncheon were: Miss Joan 
Etzweiler, Richard Boettger, William Car- 
son, Richard Edelman, John Fricker, Ed¬ 
ward Gruhl, Fred Gruhl, James Gruhl, 
Michael Meloy, David Mountain, George 
Nielsen, Jr., Michael Toon, James Totten, 
Glen Wanek, Robert Wachbroit, and Ron 
Zelazo.—Martin M. Kuban, ’37, Secre¬ 
tary, 7343 Milwaukee Ave., Milwaukee, 
Wis. 53213 


M.I.T. Club of Chicago: 

Lunar Soil and Soft Moon Landings 

Professor T. William Lambe presented a 
fascinating discussion of lunar soil me¬ 
chanics to the M.I.T. Club of Chicago on 
January 18. Using excellent slides, includ¬ 
ing many recent N.A.S.A. space probe 
photographs. Professor Lambe described 
in detail the studies of the moon’s sur¬ 
face. He discussed the several leading 
theories concerning the composition of 
lunar soil. He concluded that only actual 
sampling and testing by astronaut explor¬ 
ers would provide firm answers. Professor 
Lambe believed the risks of a soft landing 
by astronauts have been reduced to an 
acceptable level. Data and photos from 
Surveyor I have provided enough infor¬ 
mation to give reasonable assurance of a 
successful landing and return by a space 
vehicle. He supported the enormous com¬ 
mitment to the N.A.S.A. moon program 
by our country. He felt a variety of 
reasons, such as the challenge of pure 
exploration, opportunity to advance tech¬ 
nology, stimulation of a national goal, and 
the effect on our world position justified 
this multi-billion dollar program. A large 
group of alumni, wives, and guests found 
this to be one of our best dinner meetings. 

Further meetings for the Chicago Club 
will include a discussion of Biomedical 
Engineering in March, and a theater party 
in April. For our annual meeting in May, 
we will be privileged to have Dean Wil¬ 
liam F. Pounds of the Sloan School of 
Management. 

M.I.T. Club of Washington: 

March 9, HUD; April 25, UFO’s 
At the March 9 dinner meeting to be held 
at the Cosmos Club, the M.I.T. Club of 
Washington will be honored to have as 
guest speaker, Mr. Robert C. Wood, Un¬ 
der Secretary of the Department of Hous¬ 
ing and Urban Development (HUD). 
Most recently Mr. Wood was an M.I.T. 
professor and chairman of the M.I.T.- 
Harvard Joint Center for Urban Studies. 
The meeting should be of great interest to 
all area alumni. 

Our program for April 25 has already 
aroused considerable interest in Washing¬ 
ton. We will present a well-known scien¬ 
tist whose identity will be announced in 
the near future to offer a rational dis¬ 
course on the subject of UFO’s. New 
physical theories will be discussed that 
tend to explain some of the observed 
phenomena. 

A seminar on “New Concepts in 
Management" was held on February 18 
in Washington at the Institute for Defense 
Analyses Building. In terms of alumni 
participation and program content the 
seminar was an overwhelming success. 
The opening address was made by Gen¬ 
eral Maxwell Taylor, the president of 
IDA. General Taylor was followed by the 
principal speakers, all of the M.I.T. Sloan 
School of Management, Dean William F. 
Pounds, Professor Zenon Zannetos and 
Professor Warren G. Bennis. The seminar 
concluded with a panel discussion and a 
round of questions from the floor. Its 
success ensures a continuation of effort 
next year on another subject of interest.— 
Dan R. McConnell, ’61, 4134A Suitland 
Road, Suitland, Md. 20023 


Club Calendar 


March 

Dallas —Dinner at the S.M.U. Student 
Center, March 7—Jerome B. Wiesner, 
M.I.T. Provost. 

Washington, d.c. —Dinner meeting, 
March 9. 

Mexico city —19th annual M.I.T. 
Fiesta, March 9 to 11—Jerome B. 
Wiesner, M.I.T. Provost, at the Univer¬ 
sity Club. 

boston —Luncheon at the Union Oys¬ 
ter House, March 9—Owen B. Kier- 
nan, Massachusetts Commissioner of 
Education. 

Newark —Dinner at the Neptune Inn, 
Paramus, March 14—Robert Kroeger, 
Sperry-Rand Corp. 

Houston —Dinner at the Nassau Bay 
Holiday Inn, March 28—Halsey C. 
Herreshoff. ’60, M.I.T. Department of 
Naval Architecture and Marine Engin¬ 
eering. 

April 

new york city —Buffet dinner at the 
Harvard Club (joint meeting), April 5 
—Jerrold R. Zacharias and Philip Mor¬ 
rison, M.I.T. Department of Physics. 
buffalo- —Dinner at Hearthstone 
Manor, April 10—James R. Killian, 
Jr., ’62, Chairman of the M.I.T. Cor¬ 
poration. 

Cleveland —Dinner at the University 
Club, March 13—Lucian W. Pye, 
M.I.T. Department of Political Science. 
boston —Dinner at the M.I.T. Faculty 
Club, April 13—Howard W. Johnson, 
M I.T. President. 

Rochester —Dinner, April 18—Wil¬ 
liam F. Pounds, Dean of the M.I.T. 
Sloan School of Management. 
san francisco —Dinner at the Engin¬ 
eers’ Club, April 20—Howard W. 
Johnson, M.I.T. President. 

Syracuse —Dinner (jointly with the 
Technology Club of Syracuse), April 
24—James F. Killian, Jr., ’26, Chair¬ 
man of the M.I.T. Corporation. 
Washington, d.c. —Dinner, April 25 
—Robert C. Wood, Under Secretary of 
the Department of Housing and Urban 
Development. 

May 

Manchester, n.h. —Dinner, May 3— 
Paul E. Gray, ’54, Associate Dean of 
Student Affairs, M.I.T., and Alan J. 
Lazarus, ’53, M.I.T. Department of 
Physics. 

new york city —Buffet dinner at the 
Harvard Club (joint meeting), May 3 
—Francis Keppel, General Learning 
Corporation. 

Chicago —Dinner, May 16-r-William 
F. Pounds,. Dean, and E. P. Brooks, 
T7, Dean Emeritus of the M.I.T. Sloan 
School of Management. 
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“MADE-TO-MEASURE” SALE MONTH. AT THE COOP. 

“Be sure your tailor is a man of sense.’’ 

Oliver Wendell Holmes 


The Coop's Clothing Department has 
been making styling sense for its cus¬ 
tomers for years . . . especially now in 
March during the 10th Annual “Made- 
to-Measure” Clothing Sale. The Sale is 
one of the outstanding events in the 
clothing industry. Come in, and choose 
from a wide selection of materials. 


NO INCREASE IN SUIT PRICE OVER 
LAST YEAR’S SALE! 

Suits $99.50 Reg. $135 to $150 
Our selection includes imported wor¬ 
steds, cheviots, flannels, and 55-45 
dacron wool tropicals. 

Also: Sports Coats $75 Reg. $85-$90 
Choice of Tweed and Shetland materials. 


Men’s Clothing Department, Second Floor, Main Store, where Joe Luongo and Pat 
Fiandaca, two of the finest tailors in the clothing industry, await to individualize 
your suit or sports coat. 



HARVARD SQUARE 

1400 Massachusetts Avenue, Cambridge, Mass. 02138 




















































































































































Photo courtesy Allied Research Associates, Inc.. Concord, Mass 


inside look 
at stress 


Allied Research Associates uses a Strobotac® 
electronic stroboscope for the dynamic 
analysis of stress in transparent models of 
structures that range from a simple beam to 
a cross-section of the earth. The technique 
is called strobelasticity, which combines the 
principles of stroboscopy and photoelasticity. 



The Strobotac is synchronized with an 
electromechanical striker that repeatedly 
hits the model under test. Light from the 
Strobotac is directed through the model and 
polarizing filters to reveal the impact¬ 
generated fringe patterns. Impact frequency 
is chosen so that the stress wave can 
propagate and decay in the model within the 
time of one impact period. The addition of 
a Flash Delay to the Strobotac permits ready 
observation of any point in the travel of 
the stress wave. 

Strobelasticity is only one of many uses for 
the Strobotac, the instrument whose intense, 
flashing light captures high-speed motion 
for both visual and photographic analysis. 
Prices for GR stroboscopes start at $180. 
Write for complete information. 

GENERAL RADIO 

W. Concord, Massachusetts 01781 



General Radio 
manufactures 
a complete line of 
instruments for 
science and industry 


Admittance Meter 
Amplifiers 

Attenuators (Audio & 
Coaxial) 

Binding Posts 
Bridges 

Coaxial Connectors & 
Elements 

Coherent Decade Frequency 
Synthesizers 
Data Printer 

Decade Boxes & Voltage 
Dividers 
Dials & Knobs 
Digital Counters 
Digital-To-Analog 
Convertors 
Discriminator 
Distortion & Noise Meters 
Electrometer 
Electronic Voltmeters 
Filters 

Frequency Standards 
Frequency Meter & 
Discriminator 
Graphic Level Recorder 
Megohmmeters 
Motor Speed Controls 
Null Detectors 
Oscillators 
Output Power Meters 
Plugs & Jacks 
Potentiometers 
Power Supplies 
Pulse Generators 
Random-Noise Generator 
Slotted Lines 
Sound-Level Meters & 
Analyzers 

Standards, Resistance- 
Inductance-Capacitance 
Standard-Signal Generators 
Standard Sweep-Frequency 
Generator 
Stroboscopes 
Sweep Drives 
Time-Delay Generator 
Tone-Burst Generator 
Variac" autotransformers 
Vibration Meter & 

Analyzer 

Voltage Regulators 
Wave Analyzers 


